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PREFACE. 

In April 1907, fbe Qovemment of the United Provinces deputed me to 
enquire into the condition of the local industries and the possibilities of their develop- 
ment. A report based mainly on avdlable written materials, printed and unprinted, 
supplemented in some cases by personal ioqairies and observation, was submitted in the 
following July. This report was placed before the Industrial Conference that met at 
Naini Tal in the autumn of last year, and was at the same time communicated to the 
press. Since then, under the orders of the Government, I have pursued the inquiry 
by touring through all the industrial centres of the jffovince. I have also had the 
advantage of going round the principal industrial towns of the Madras Presidency in 
the company of Mr. A. Chatterton, and have paid short visits to various places in Bengal, 
the Central Provinces, Western India, Bajpatana and the Punjab. The preliminary 
report has been almost entirely rewritten. An account of the industrial condition and 
possibilities of the province is now published in the form of these Notes. 

It is necessary to mention that no attempt has been made by me to deal except 
incidentally with the question of industrial and technical education. An excellent note, 
treating of the requirements of this province, was written last year by Mr. S. H, Butler, 
C.I.E., and the subject was discussed in detail at the Naini Tal conference. A 
definite and comprehensive scheme was drawn up there. General industrial problems — 
such as commercial training and education, the growth of an industrial press, the 
fostering of exhibitioca, the development of waterways for the carriage of bulky goods 
and the reorganisation of the banking system of the country — have also been excluded 
from these pages. Some of these questions have been separately considered by the 
Government. 

In collecting the facts and formulating the suggestions set forth here I have 
received generous assistance from a very large number of gentlemen, official and non- 
official, in these provinces and out of it. It will be invidious to mention names. My ■ 
indebtedness to books and publications will be obvious from the text. Finally, I must 
acknowledge the constant help and valuable guidance I have received thiou^out the 
course of my investigations from Mr. W. H. Moreland, C.IJ),^ Director of Land 
Becoids and Agriculture in these provinces. 

Allahabad : "l A. C. CHATTERJEE. 

The 31s( Octoltr 1908. / 
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NOTES 



3nbustttes of tlje Unitcb Promnces. 



Oiapfer I.—^he QoHon Jndusfry. 

cOTTON is one of the priacipal commercial crops of the proTiDcea and a 
staple crop in the westtsni districts. The normal area until recently was, 
ronghly, one million acres, but in 1904-05 and tho two following years the 

area under cotton was much higher than the previous average.* The official figures 

for 1905-06 and 1906-07 weie as below :— 

DiTition. 
Ifoerat ... 

kgt% 
Bohilkhud ... ... „ 



ArSkiD I.OOOMrei. 



1905-06. 1906.07. 



Komftnii ... ,.. ... ..> ... fi 7 

BanaiM ftod Oorakbpnr ... .„ «. ». 8 % 

Ondh ,„ ... ... ... ... 44 GO 

The official estimate of the outturn was 17,95,000 maunds (or 368,000 bales of 
4001be. each) in 1901-05, and 19,21,000 maunds (or 394,000 bales) in 1905-06. The 
traffic returns of 1905-06, on the other hand, show that 23,31,000 maunds were exported 
from the province and only 2,87,000 maunds were imported. The net export there- 
fore exceeded two million maunds. If to this quantity be added what was consumed 
in the province by the hand-spinning machines and the power mills, it is evident that 
the official estimate of local production must have been much below the actual. The 
official Bgures are really conjectural because cotton is often sown mixed with other 
crops, and an accurate return of such mixed fields is impossible to obtain. 
' 2. Of the cotton imported, the bulk camo from the Punjab, Rajputana and the 
Central Provinces, which merely indicates the natural movement of trade on the 
border of the provinces. Bombay port, however, sent to the Allahabad division thirty- 
four thousand maunds in 1904-05, forty-one thousand maunds in 1905-06 and forty-eight 
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thonsand mannda in 1906-07. This represents the employment of long-stapled foreign 
cotton (American and some Egyptian), by the mills at Cawnpore for the spinning of 
the higher covmts of yam. 

8. Formerly tha entire quantity of cotton grown in the proTincea was hand- 
ginned. The proceaa is clearly explained in Mr. Silberrad's Monograph on Cotion 
Fabrie$, chapter III. The work gave employment during the season to a large 
number of labourers — mostly women. Power gins hare now, however, been establiiihed 
in ereiy important cotton district, and the good crops of ihe three years ending in 
1006-07 gave a considerable impetus to this form of enterprise. At the same time 
hand-ginning has not altogether disappeared, and in Eathras, where there is a large 
number of efficients steam gins, one firm maintains a lucrative business in hand- 
ginning. Indeed, to a small extent hand-ginning will always be carried on as a 
domealic employment for village women in places where the village weaver consumes 
cotton grown and span locally, 

4. The industries of cotton-cleaning and pres^g are closely allied to that of 
ginning, and often the three processes are combined in the same power factory. 
Some sort of power is essential for pressing, which has to be resorted to for the cotton 
exported. In cleaning, the dkunia still does a certain amount of business, especially 
where.the cotton is subsequently hand-spun. Not having any extensive acquaintance 
with the cotton districts, I am unable to conjecture what proportion of the cotton of the 
province is hand-cleaned. The extent of the organised portion of the cotton ginning and 
pressing induGtries may be gauged from the fact that in the year 1907 the number of 
such factories employing more than fifty hands daily was one hundred and six. Ner 
factories are being started everywhere, especially in districts like Bohilkhand and Hardoi, 
where the cultivation of cotton is developing. The factories, if carefully managed, are 

- always lucrative. The chief complaint is that the business is a seasonal one and for a 
part of the year the power as well as the skilled labour (engineer, overseer, etc.) have to 
remain idle. This drawback will be removed if as trusted it is proved that the 
industry of cotton seed crushing will be commercially successful in the country. The 
matter will be discussed in the chapter on the oil industry. 

5. The next process in the making of cloth is spinning. The native method ia 
described by Mr. Silberrad in page 11 of his monograph. The occupation is mono- 
tonous, but does not demand any physical strength beyond staying power. There are 
no caste prejudices about it. It can be, and is in most cases, pursued as a domestic 
occupation by women. The remuneration therefore is very low, and Mr, Silberrad 
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etatea that the price paid for spiuniag a seer of yam averages from two to four aonas, 
while fourtoeix chkalaka is all that can be done in a day, The daily wage thus comesa 
to about an anna on the average. In epite of the general rise in wages since 1897, 
when Mr. Silberrad wrote, my inquiries show that in no district has there been any 
appreciable increase in the money wages of hand spinners. In view of the great rise 
in prices, the real wages of hand spinners is steadily declining. This is due to the 
growing competition of power spinning. Able-bodied women obtain good wt^sby 
field labour, on railway and other public works tmd in factories. Only feeble women 
and those who cannot come out of parda still practice hand spinning. 

6. Turning to cotton-spinning by steam power within the provinces, the follow- 
ing details for 1907-08 will be interesting : — 





Flkceof 
working. 


Dtteof 
«iUb- 
itbmant 


Proprietor* 


CapiUl. 


Sam bar 

of 

loom*. 


Efnmbor 


Blue at Mill. 


Limitsd 
Compinj 
Of privkt*. 


Nominal Paid-np 
■bar* ahare 

csptal. oapilaL 


Debon- 
tniet. 


of 
i^indlei. 


(l}BlKinHm* 

(S) MnirUilUCo., U... 


Cdwnport 
Do. ... 


1S6S ... 
1876 ... 


Limited 
Company. 


It*. 

30,00,000 


Private, 
29,80.850 


Ba. 

8,00,000 


641 
1.1EI 


40,914 
66,913 


(S) Cotton MilU Co., Ld. 


Do. .. 


1683 .. 


Ditto ... 


a!,oo,ooo 


22.00,000 


... 


SBC 


78,448 


(4) Tictotim Hillt Co., Ld. 


Do. ... 


1887 .. 


Ditto .„ 


18,00,000 


18,00,000 


... 


900 


96,000 


(S) fpinning and Waging MilU 


AgT» ... 


1888 ... 


Ditto ... 


6,00.000 


i.OS,600 


3,00 000 


... 


1S.98S 


(6) John'* Spinning HilU 


Do. 


1E9S ... 


Priwte .. 


10,00.000 


... 


... 


... 


16,408 


(7) Johu'iCoionntionSpiDBingUillj 


Do. ... 


1908 ... 


Do. .. 


8.00,000 


... 


... 


... 


1(^7BS 


(8) Jobn'i FiineeM of W»let Spin- 
ning Uilli. 


Do. .. 


"liif 


Do. .. 


■- 


... 


" 


... 


21,614 


<e) Bimcband Striw Dm Cotton 
Spinning Mill!. 


AligllTh „ 


1901 .. 


Do. .. 


7.81,000 


... 


... 


... 


U804 


(10) Srignngaji Cotton Uilli Co., t.d. 


Uiiitpar 


18W.. 


Limited 


10,00,000 


*,74,600 


... 


... 


10.440 


(U) &<in)Chand.annth*lH>l Cotton 
MiliiCo. 


Lncknoir.^ 


1906 .. 


Ptirtto .. 


8,60,000 


8,60.000 


... 


... 


4,000 


Tot>I 


.- 


... 


-. 


„ 


« 


v« 


S.67,80* 



The average, daily number of persona employed in these mills was 9,205 in I904>05| 
10,626 in 1905-06, and 12,764 in 1907-08. 

A spinning mill is being erected at Moradabad and capable capitalists are 
contemplating the cstablibhmcnt of Epianing mills at Benares and Gorakhpur, Some of 
the leading gentlemen of Oudh headed by the HoD'ble Biga of Mahmudabad and Saja 
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Sir Harnam SiDgh Ahluwalia are taking steps to form a company with a capital of 
f wonty-five lakhs to erect at Lnckaow a fully-equipped apianipg and weariag mill, with 
a bleaohiug and dyeing department. The capital of the Mirzapnr, Hathras and 
Luckaow miUs is owned almost exclusively by Indians. There is a good deal of native 
capital in one of the Cawnpore mills. 

7. It is interesting to compare the provincial ligares .with thoae for the whole 
of India :— 

{Finanoiat and Oommeroial Statiatiea. Thirteenth Issue.) 



Dkily ftnrtg* 
naoibK' of 



51^1 



United ProTincei 8 SI6,1S0 

As is well known, during the last two years there has been a remarkable growth 
in the cotton mill industry of the country. At the end of 1907 the number of looms 
in all India stood at 58,436 {vide Annual Report of the Bombay Mill Owners' Associa- 
tioQ for 1907). 

The following statiatica are also instmctive :— 

[QaaDtiir in thoniand poDndi knd the counts of jtn iptm in powai milli.] 





Ko.. 
I to 10. 


Not. 
11 to 20. 


Noi. 
20 to 80. 


No.. 
80 to 40. 


Koi. 

above 40. 


TobU. 


im^ 














India ... „ 


147,&1G 


S08.6E9 


82.917 


16,897 


941 


656,190 


VniUd Ptovineea, in- 
«luding Aj«er- 
Hormn. 


6,9IS 


22,6SB 


866 


8 


6 


20.980 


1904-06. 














India ._ 


167^96 


888.217 


82,101 


16,966 


M78 


665.948 


Cuilad PBOTinoM, in- 
1 a d i n K i jmer. 


«,068 


MV6M 


628 


SI 




27,819 


190S0«. 














India 


194,756 


St4.018 


100,368 


16,848 


1.189 


656,619 


TJaited ProrineM,in. 
eladiuK Ajno'r. 

rint olona montht, 


7.507 


S6,8SO 


S4( 


106 


... 


84,889 


' 1906 07. 














India ... 


IS6,U7 


8!e.064 


101,001 


15,447 


1.801 


6B0.219 


CntUd Provincfi, in. 
c^In<Iia,Ajn>«. 


7.118 


J2,980 


921 


06 


... 


81,050 
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8. Accordiog to these figures the United Provinces spinning miUs may be 
loughly said to do about 5 per cent, of the total machine-spinning business in India,. 
It is also noticeable that while in the rest of India the tendency iras during the last 
two years to spin the higher counts in preference to the lower ones, this change was 
not so marked in the United Provinces. This point will be again adverted to later 
on. 

9. The total approximate consumption of machine-made yam in the United 
Provinces may be thus calculated ; the figures are for 1905-06 : — 

LomI mill prodnction ... ... Sl,889,0C)01bi. or ronghl; fSO.OOO mtnndi, 

(TbMe flgan* inolade Ijmer-Uerwftn.) 

Baiopein twiit knd ykrn imported (nftiiily tliTOagb Calontt*) ••■ 18,000 „ 

(EiporUire negligible.) 
Indiftn twist »Dd y*in — 

Import*— from Bombay portud province ,„ „, ]]i 

,, n Pnnjkb ,. ... ... ,„ 23 

II H fie jpu tans „, ,„ « S7 

n H Celoatta,&e. „ ... ... 7 

Total „ ISS 

Dtiael Mporf*— Dengal port ... ... „. 48 

„ „ Pnnjab ... .„ ... „ a 

„ „ Central Prorinee* ... ... ... 4 

» >■ ^j pntaoa aad Ceotral India _. ... 12 

Total „ 68* 

Met import! „ .« ... ... ... IJB.OOO mauB^. 



Provinolal eon« 
»umptlon of jmm. 



Total maebine jam conanm|itiOD ... ... .^ 6,64,000 maandi. 

Or loagbly ... 46,EO0;aO01bf. 

The mills of the United Provinces and Ajmei-Merwars wove during the year 190£t06 
7,645,9311bs. of goods. Supposing, roughly, they used seven million pounds of yam 
(this is a fairly high estimate), about thirty-seven million pounds of machine-made yam 
were used by the hand weavers. Even if we exclude the quantity of yam spun in the 
Beawar mills in Ajmer-Merwara, I think thirty million pounds may be taken as a safe 
estimate of the consumption of machine-made yam by the band weavers of the 
province. To get a true idea of the hand-loom industry one should add the quantity 
of hand-spun yam used, but no approximately accurate estimate of the latter can be 
mada The census of 1901 gives tho number of cotton spinners (excluding partially 
agriculturists) as males 20,904 and females 65,645, or roughly 86,000 in aU. Suppos- 
ing the average outturn is half a pound a day, and each spinner worksa1]Out 260 days a 
* The AlUbabtd block (iaotiwi«taidi,tbi Cewnpoi* mlll>)nBdi tkebalkoltbteipOTti. 
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year, the outturn ia 86,000 x 1261bs. or ten imd three-quarter miUioa pounds a year. 
The census statistics for occupation are not, hoTever, entirely trusbworthy. 

10. During 1905-06 the United Provinces imported 7,91,000 maunds of 
European piece-goods and exported 16,000 maunds. The net consumptioD of 
European piece-goods was thus 7,75,000 maunds. The imports of ladiao piece- 
goods amounted to 1,11,000 maunds. The bulk of it may be taken to be 
machine-made cotton fabrics. The total imports of machine-made goods therefore 
came to 8,86,000 mauoda. The provinces exported 1,07,000 maunds of Indian 
piece-goods. I do not think it would be an unfair assumption to calculate tiiat 
one-third of this quantity, or 36,000 maunds, were the product of the Cawnpore 
mills. The net import of mill cloth may thus be estimated to be 8,50,000 maunds, 
or roughly seventy million pounds. To this should be added the consumption of local 
mill cloth. This may be taken as four million pounds. The provincial consumption 
of mill cloth (locally mannfiactured and imported) thus comes to seventy-four million 
pounds. 

11. We have seen above that the consumption of machine yarn by hand-loom 
weavers in the province amounts roughly to thirty miUion pounds. If to this be added 
hand-spun yam, the quantity of cloth woven by hand looms in the province cannot be 
less than thirty-sev. n million pounds. These calculations give one hundred and eleven 
million pounds of cloth as the total consumption of the province. This is equivalent 
to about 2'Slhs. per head, which does not seem a very high estimate. 

12. It thus appears that the hand looms manufacture at least one-third the 
quantity (by weight) of the cloth consumed in the provinces. The hand industry can 
by no means be said to be insignificant. 

•13. An idea of its magnitude will also be obtained by considering the census 
Btatitics concerning the population connected with the industry. The two weaving 
castes in the province are the Koria, beef-eating Hindus, found mostly in the western 
districts, and the Jnlahas (Muaalmans), who are spread all over the provinee. The 



details are as below :— 














TotU 

of 
1881. 


TotBt 
of 
1891. 


I90I. 




Ildti. 


F«m>]». 


ToUl. 


Eori. 

JolibM 


8i8,«2 

... 


91ft.GjB 
830,231 


SI8!.'4 

452.030 


41S.0S2 


063.017 

898,038 
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Not every Kori or Jalaha is, howeTer, a weaver and we have therefore to turn to 
the figures for occupation (table XV of 1701) :— 





Aotail workcn. 


tnti, botb 


Total 

(workeM 

and 

dependlDti), 


Ckite. 


Total. 


Piitiall; ftgiicDl- 




Iftlei 1 Fcni^let. Mth: 


FemilM. 




Cutton irMveri (liand inJuitry) 
Cntton carpet snd rng mnloTs . 


3En,f«B 1 164,186 '■ 2(!,383 
8.739 : 31(1 53 


(1,237 
7 


467,098 
B,3G4 


947,R73 
»,319 



Thus about half a million of the populatiou earn their livelihood by hand-loona weaving 
aud auother half miilioo aro dcpand^nt on the actual workers. 

14. The factory industries of cotton-ginning, prcssii^ and cleaning as woll as 
the industry of cotton-spinning do not require the help of Oovemment except perhaps 
for the supply of labour, skilled and unskilled. Turning to the hand industry of 
spinning, I hare not been able to think of any way of encouraging it. No improved 
head-spinning machine of any value has been discovered, and even such a stout 
advocate of hand industries as Mr. Havell admits (uide Proceedings of the Benares 
Industrial Conference. 1905) that yam cannot be made sufEcieutly cheap by the 
native hand-spinning apparatus and tbinks there is no immediate prospect of improve- 
ment in it. He therefore recommends the establishment of more spinning mills. 
At the same timo, for mauy years to come, a certain proportion of the women of 
the country will bo compelled to earn thir livelihood by domestic occupation of the 
nature of band-spinning. The que.ition is mainly a social one connected with parda, 
enforced widowhood and similar customs. Such women must work for almost any 
wages ; consequently, unless some more remunerative industry like the use of sewing 
or knitting machines can be substituted, band-spinning will not disappear for a long 
time yet. We have seen above that the net imports of European twist and yam into 
the provinces were 19,000 maunds and of Indian twist and yarn 1,15,000 maunds. 
The total imports were 1,24,000 maun(is, or ten milhon pounds. There is hence con< 
siderable room for further enterprise in spinning mills in the provinces even without 
encroaching ou hand-spinning or looking for a market outside the provinces. More- 
over, if, either the hand-loom or the power-loom industry of the provinces expanded, 
there would be an almost unlimited iield for spinning mills. The starting of a new 
7 
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mill at Lucknow is therefore a healthy sign. The mo8t suitable location for spinning 
mills would be in the Meerat, Agra and Rohilkhand divisions, where the number is at 
present small compared with the outturn of cotton. 

15. As mentioned above, a spinning mill is under construction at Moradabad and 
I have heard of contemplated mills in other western districts. The progress, however, 
is not as rapid as one conid wish and appears veiy slow when compared with the 
great development in the spinning industry in recent years in Bombay and Ouzerat. 
At Ahmedabad, whence the hand weavers of these provinces obtain practically all the 
medium count yarn (between 25 and 40), nearly all the mills (about forty in number) 
are owned, managed and officered by Indians. There is no inherent reason why 
mora Indian capital should not be invested in the spinning industry in these provinces. 
By mentioniug above that the best location for spinning mills will be found in the 
western districts X do not wish to discourage the establishment of such mills in 
the eastern districts. The Mirzapur mill, I was informed by the courteous managing 
director, is now doing quite well and extensions are in progress. The disadvantage of 
distance from the source of raw material will in all probabiUty be counteracted by the 
advantages of cheaper labour, proximity to coal districts, a damper climate and near- 
ness to the important hand-weaving centres. It may be noted that there is a good deal 
of hand weaving in all the districts of the Fyzabad, Qorakhpur and Benares divisions. 
Persons desirous of investigating the prospects of a spinning mill should consult the 
managers of mills in this province or in Ahmedabad or Bombay, many of whom are 
willing to give sound advice on receipt of a fee. Mill owners have at present so much 
foreign competition to contend with that the establishment of a few more mills in tliese 
provinces will not appreciably affect them. 

16. One serious difficulty will, however, have to be faced before there is any very 
great development in the spinning and weaving industries. The quality of the United 
Provinces cotton is inferior, and, as we have seen above, only a very insigmficant 
proportion of the yam spun in local mills is of counts higher than twenty. The local 
cotton spins up to 16 (and I believe 16}), but for higher counts the mills have to 
depend on cotton from other parts of India or from foreign countries. The people 
naturally have acquired a taste for finer cloths, and it is useless trying to stem the 
tide by pointing out the greater durability of cloth woven out of the coarser yams. K 
therefore it is intended that the local weaving industry (hand-loom or power-loom) 
should capture any part of the market at present occupied by imported goods, our 
efforts should be directed to producing a better grade of cotton in the United Provinces. 
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The Agricultural department haa already been working in this direction. Under its 
auspices, American cotton has been grown by calliTators to a small but increasing 
extent during the past three seasons. For some time there was a Uttle trouble in 
keeping the seed unmixed with local or inferior varieties, but this difGculty has been 
practically OTercome. This year (1908) a lai^ acreage has been sown. Coonts of 
twenty and above have been spun out of the local American cotton, There is now no 
reasonable doubt that the crop will establish itsolf if consumers are prepared to pay a 
price that will rocompense tho cultivator for the highor cost of production. It behoves 
alt patriotic lundholders in the cotton districts of ihc provinces to co-operats with the 
dopanment in this matter. 

17. An idea is also prevalent that the climate of the United provinces is not suit- lUtttoulHt of <A« 
able for spinning yam of high counts. I am unable to speak with any great confidence o 
the subject, but I have seen in the bazars of these provinces fairly fine dhotia and saria 
woven in the Krishna mills at Baawar in Sajputana, Higher grades are also spun 
and woven in the mills at Nagpur and Ahmedabad. None of these places is damper 
than the average town of this province. Submontane districts — such as Sabiranpur, 
Bijnor or Moradabad'~are not likely to experience any serious climatic difficulty, 
Eunudifying apparatus is extensively used in mills in all countries.* I have been in- 
formed by a very reliable authority on the Indian industry that all climatic obstacles can 
now be snrmouDted at a comparatively trivial cost by the adoption of scientific apj^nces. 

18. In conversation with Indian capitalists I have learned that the chief obetaclea 
in the way of the establishment of spinning mills are (1) the very large amonnt of 
capital necessary and (2) the scarcity of men with the requisite technical and business 
experience to fill the position of managers. The first difficulty should be overcome by 
the formation of small syndicates or joint-stock companies. As regards the second 
point, native capitalists, not having the advantage of selecting the men on the spot in 
England, are generally chary of importing from abroad managers about whom they 
can possibly know very Uttle at the beginning. Similarly, capable European managers 
are not willing to enter the employment of native firms that have not ah*eady 
established a considerable reputation. This is a problem not peculiar to the spinning 
industry, and will be solved only when the simultaneous development of local industries 
and technical colleges in the province turns out annually a number of properly-trained 
men to occupy such positions. Meanwhile there should not be much trouble in 
securing men from Western and Central India, where the number of mills is already 

« Be« Bfitr—Ttnat Sam UiUtrttlt-Zi. ISOI, ptge »9. (Scott, Qnaiwood * Co.) 
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large. In the milla at Ahmedabad and Na^ar, a number of Bengali apprentices aro 
now learning work, bnt I do not think there are many youths from these provinces at 
either of these places. This is a point deservii^ the attention of the public interested 
in the industrial development of the provinces. 

19. I have dwelt at some length on the qneetion of the establishment of spinning 
mills because cheap and good yara is absolutely necessary if the band-loom industry is to 
be encoQiaged. There is little prosper of the resuscitation of the hand-spinning industry, 
and the mills now working in the provinces are not able to supply oven the present existing 
demand of the hand looms. In China also, where the constantly-iocreasiog competition* 
of fabrics mads on hand-looms has been most noticeabb in rscent years, the yarns used are 
spun eitberin Chinese mills or are imported from India or Japan. One of the difficulties 
experienced in improving the hand-loom industry is that mills which have spinning as wull 
as weaving departments supply to the market only the inferior yam which thoy do not 
consume themselves. Moreover, the qualities that recommend the use of a sample of yam 
for the hand-loom are not the same as are demanded for power-loom use. It will therefore 
be a great advantage to the hand-loom industry if some spinning milb were established 

■ intheprovincestocaterexclusiTelyforitsrequirements, As will be mentioned below, one 
• of the directions in which the hand-weaving industry is likely to be developed is for the 
weavers to obtain ready-made warps— sized or unsized* as the case may be— from spinning 
iqills and to devote their time entirely to the subsequent processes. For this reason also 
an increase in the number and distribution of spinning mills is much to be desired. 

20. As mentioned above, there are at present four weaving mills in the provinces 
all located at Cawnpore. The number of looms in 1905-06 was 3,471 and rose to 3 747 
in 1907-08. The following comparative ijgurea of production are reproduced here for 
facility of reference : — 





1900-01. 


1904.(.5. 


iflofwie. 




Pound.. 


lardi. 


FOUDdl. 


Tarda. 


Poaiuli. 


Tarda. 


arts good: 
Chkdara .„ 


1.726 


6,218 


310.419 


504,821 


801,820 


"768.387 




1.178.686 


4.692,200 


1.751,160 


7.377.861 


2,418.817 




Drill, ■nd jeMi 








833,183 


810,028 


















C»nibri«i and lawiw ... 


i,oas 




3.419 


16.104 


5,930 


33.467 


Printeri ... 








890,255 


136.213 


626.635 


Sbirtingi and loDgclotbi 


M,349 


434.121 


1,037,196 


4.BB8.300 


1.477573 












5,1*7,880 


2,008.038 


6.710.113 


Other fclDdi 




4.87I.808 


984,IS1 


3.831.709 


896.912 


8.013.688 


Total of grpy gooib 
Figured and coloared goodi 


8.6«.HBO 


13,646.653 


6.95B,268 


ia,630,193 


7.665.030 


»>.iW7,lG8 






62 744 




90,90t 




ToUl 


8.635.276 








7.046.98 L 


... 










Md.. , 


lto»fhly 




.,. 


73flOO 




98,000 


... 
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It will be observed that in five years the production has more than doubled, and there 
is also a noticeable tsndeiicy (as indicated by the ratio of yards to pounds) towards the 
prodnctioD of the finer classes of goods. 

21. Satisfactory as this progress is, a study of the trafiBc figures shows how much 
room there is for further expansion in ihe power-loom industry without competing 
wiUi locally woven hand-loom products ; — 





19M-0G. 


1905.06 • 




Wetgfat in 
manDdi. 


Tdae in 
Ukhi. 


Weight in 
tboownd 
niknndi. . 


Tilne ia 
Ukb>. 


Evrop'eam fUtfBOodi. 
TotilimporU 
EKporW ... 
Ket importt ... ... ... _ 

Iniiam fUefgoiii*. 

TotJ import! 
ExpOTtl ... 
Netimpoi'ta ... ... ... — 


841 

139 
91 
42 


634 

56 
SB 
83 


791 
10 
776 

111 

107 
4 


E30 

7 

628 

U 

89 
18 



[With these figures might also be placed those reUting to apparel (including boots and 
shoes, uniforms, &c.)] : — 

IS 

77 



Here the advantage in favour of the United Frovinces is probably due to the &ct that 
we have in Cawnpore two leather factories (the Oov^mmenc Factory and the one 
belonging to Messrs. Cooper, Allen & Co.) which supply goods for a very large portion 
of the army in India. 

22. The establishment of more weaving mills is therefore a crying need in the 
proTinces. The goods turned out should, however, bs of the finer grades, and conse- 
quently we come back to the necessity of more spinning mills and the cultivation of 
longer stapled cotton. 

23. As regards the operatives in spinning and weaving miUs, it is not necessary 
in this report to discass the questions of labour supply or technical edacation. The 
former point was dealt with by Mr. Fremantle in his report, while technical education 
was considered' at the Kaini Ta] conference in the autumn of 1907. So far as I have 
besn able to ascertain, the mills would welcome mora trained intelligence among their 

• (I ton nri Ukw Ike BfWM ol nbMqnoU jeui a UmIt nlw !■ TttiaM b; OiaOf bt wd i^pRtodfd 01 ac^ 
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operatiTes,* and education on proper lines will also be conducive to regular attendance 
uid better discipline. If new weaving mills are establiahed in the provinces, I think 
it would be a mistake to crowd ibem into Cawnpore. la the east, Allahabad oflfers a 
good site for new factories as railway communication now is very good and new railways 
to Fj^zabad, Benares and Jaunpur have placed it within a very eairy distance of the 
congested population of Benares and Southern Oudh, It will also have the advantage 
of cheaper coal freights and will not be too far from the cotton-growing districts. 
Hand loomm. 24. Tumiug to hand-loom weaving, we have seen how more than one-third the 

* vieight of cotton cloth consumed in the provinces is still the product of the hand 

industry, It has also been mentioned that a population of quite a million are depend- 
ent on hand-loom weaving for Bubsistence, The hand industry has to compete with 
k>cal and foreign power-looma and now has to rely to a great extent on imported and 
mill-made yam. According to Mr. Johnson of the Cawnpore Muir mills (Paper read 
at the Industrial Conference in Benares), the comparative costs of weaving a pound of 
cloth are for a — 



Power-loom in Bnglud ... ... .„ — ... U 

I'owor-loomia Indi* ... ... ... ,. ... 17 

Effluent hand-loom in Indi* .» >.. ... w ••• tl 

Ab pointed out, however, by the writer of the Qovemmcnt of India note on 

Sand-loom Weaving in /fulia there are several factors in favour of the hand-loom: — 

(1) The hand'Weaver's plant repreae&te a smalt capital and caa be kept in use 

for many yeais, 
{2) The nature and amount of labour requisite for the great variety of design in 
the more artistic and elaborate garments precludes machine competition 
in such articles. 

(3) The strength and durability of the coarser hand-bom articles recommend 

them to the cultivator for rough use. 

(4) The hand-weaver has a low standard of subsistence, and has also considerable 

advantage through his inherited skill in the weaving of the finer articles. 

• B« In thli conBoctlan Iha nmuki of Hi. S. H. Johiuan ot Uu Udi HUH Id ■ pipra n*d bT blm *t th> BtnuM lada*. 
trill Conttnoce of 190G :— 

"Th« j™it«rtdl»blIitTwhkliBHirt»liiai»n!naratrlt» lithe pool qnilitj of IndtonUboor . . . A pown-looa ¥t*nr 
tn ijneMliIrt watU iloglohuidBi IroB fonr to di loomi. ind irill toni ont from each m »»enge of TSlbi. of couw cloth in ■ ««k 
Ol (IBi-flT* working boun or 4Selk», Is b11 tor » rti-lMm wortpr. A power-loom WPntcr in (Northeni) Indii looki ttttt, u ■ nil», 
OBlT oi»loodi,»B4«lllwe«iilunioiitol4timlkrtlothiii»WBBki«»ttlnb«rt701b<. , . . Ilw dUTeronce i< duo enUnlj to tli» 
qOilllj of the Uboni." 

m tU Ihc milb IB Abm^litad one Kcstu looks alter Iwo loomi, ud eanuiiiUi with the >td oU bo; ttitM loomi. 

Digitized by VjOOQIC 



(T^ (Cotton JnbustrQ. 



It has also to be remembered that the haDd-weaver often combines the industry 
vith other occupations — notably agriculture. Moreover, vorking at home in the 
midst of his own family, he ia generally willing to, and does, work much longer hours 
than an operative at a factory does. The women of the family also in the intervals of 
domestic work afford a great deal of assistance in the different preliminaiy processea 
between the purchase of the yam and the actual weaving. If haad-weaving were 
altogether to disappear, only a veiy small proportion of such women would be engaged 
in any other industrial employment. These circumstances interfere with the operation, 
in the case of the hand-loom weaver, of the ordinary economic law of wages, and the 
comparative cost of the hand-loom product is consequently not so disproportionately 
large as mentioned by Mr. Johnson. 

25. The proceases of warping, sizing and weaving followed by hand-weavers in 
this province are clearly described by Mr. Silberrad in his excellent Monograph on 
Cotton Fahriea (1898). 

26. The handweaving industry is widely distributed throughout the provinces. 
There is no town and hardly a large village where a few Julahas or Koris are 
not found plying their hereditary trade. The coarser fabrics (known ordinarily 
as garha and gazi) made of yam of counts lower than twenty are to be met with in 
all plains districts. The finer cloths are manufactured mostly, but not altogether, in 
the eastern districts, A moist climate is for obvious reasons better suited to the 
weaving of fine yam, 

27. In the Meemt division there are about a thousand weaver families in the 
town of SaharanjuT and adjacent villages. Only very coaRie weaving is practised and 
with one or two exceptions, I did not see any counts above twenty-two used. The 
looms are very narrow and hardly any cloth wider than thirty inches is turned out. 
There is no division of labour in the matter of warping, sizing or weaving. A warp 
twenty-four yards long by two feet broad takes three days in the preliminary proceaaea 
and six days for weaving, The outturn is low and so also is the average wage of a 
weaver, who earns much less than an unskilled earthwork labourer in the district. 
The JuJahas of Deoband are more skilful, and weave faiiiy good cAaufaia which 
have a considerable local reputation. The handweaving in Muzaffamagar calls for 
no special observations. In Meemt, there is great deal of weaving in the city as well 
as in the small towns, bdt it ia all of a very coarse kind and there are no specialities 
to be noticed. A small proportion of the yam used is hand spun \ the rest comes from 
the great yarn market of Di-lhi. I found in Meemt a good deal of yarn spun in th€ 
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DelHi milla. The weavers generally bny ready dyed yam. la ihe Bulandsliahr dis- 
trict, Sikandrabad is noted for its fine muslin jiagrit. The onttum is not large, bat 
counts as high as 120 or 150 are used and the texture is good. In the neighbouring 
town of Ehatja a much larger quantity of pajrrts is woven, but the quality is not so 
good as at Sikandarabad. These pagria have kalabatun edges. ' The weavers buy 
the yam from ordinary dealers. It is usually English yam imported through Pelhi. 
Local dealers (not necessarily the sellers of yam) purchase the fagris from the wearers, 
ha\e them washed and calendered and then export to Delhi whence they find their 
way to the Deccan, where this style of headgear is mostly in use. The consumption 
of Bulandshahr pagria is, I am infoimed, declining. Means of improvement will prob- 
ably be found in (1) the adoption of more e£Bcient appliances ; (2) getting into direct 
touch by means of co-operative societies with the sellers of yam and the purchasers 
of the pagria. These points will be discussed below. At Ehu^a there is also woven 
a very fair quality of garha with a close texture. It is sold either unbleached or 
made into a kind of kharwt cloth, for which there is good demand in Calcutta and 
Bengal generally. Th3 dyeing of the kharua. is done locally, but not with Al. 
Patang (Sappan wood or Cceaalpinia aappan*) is imported from the Central 
Indian States, and the cloth is steeped la the infusion obtained by boiling pieces of 
this wood. The colour is said to be fast. Q'he present processes seem to be very 
crude. With more scientific methods the industry is likely to prosper. In the Aligarh 
district a large quantity oickaiUaia is woven at Sikandra Bao. The dari weaving of 
Aligarh will be referred to below. The calico printing of Meemt and Aligarh 
affords a considerable outlet for the hand-made cloth. 

28. In the Agra district, the cloth weavers are almost entirely Eoris. Julahs 
weavers find employment in the manufacture of daria. The methods pursued have 
no special feature. Only very coarse stuffs are turned out and they have a mere local 
eale. A few men (generally Julahas) weave checks and stripes and also handkerchiefs, 
but their number is insignificant. The hand-weaving of Muttra does not require 
Comment. The well-known prints of Muttta and Brindaban are of mill made cloth. 
In the town of Etawab, the coarser weaving (counts from 10 to 24) is the monopoly of 
Eon weavers. There is also a large settlement of Julahas (estimated roughly at 
about four hundred families) who go in for weaving moderately fine cloth. A favouiv 
ite fabric is the (f ori/u (a thin stuff of louse texture requiring yarn of forty counts). 
Another local product is dtg (a fine check, the warp being forty double and the weft 
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twenty-fonr double). At one time a. considerablo quantity of dhotis used to be woven, 
' but this branch of the trade has declined owing to tba competition of mill cloth. 
The weaver generally buys ready dyed yam except in the case of blues and Hacks 
which are locally dyed with vegetable indigo through (he agency of the rangret 
(professional dyer). The Turkey red yam cornea, I was informed, from Madras, 
In Etah and Mainpuri there are no centres of the weaving industry worthy of 
note. In Fanrukhabad, the.bulk of the printing is done on fine mill cloth. The 
conditions of tho hand weaving industry are ths same as in Etawah. A small pro- 
portion of haad-jipun yarn is used. Ths consumption of tha hand-nrndo cloth iiontirily 
local. 

29. Turning to the Kohilkhand division, Nagina, Najibabad and Ohampur are KoMtkhand Dtvl' 
the chief centres of hand weaving in the Bijoor district. In Nagina the number of •'*'*• 
weaver families is estimated at four hundred, Tho principal product is ^irAa, for 
which mill yam of sizteens and twenties is mostly in requisition. The cloth is used 
locally, but some portion is exported. I found garha from Nagina utilised by the calico- 
printeiB of Eatra in the Qonda district for the dogaa or rasais of that place, A 
• fair quantity of checks and stripes is also woven at Nagina for which yam from 
thirties to forties is required. The yam dyeing is all local. With the exception of 
indigo for blue and black, only the inferior aniline dyes are used and the results 
are admittedly fugitive. The Nagina weaver does not take an advance of yam from 
the dealer, but purchases it outright, keeping a running account with him. The 
daily earnings of the weaver hardly ever exceeds three azmas and a good many have 
elected other means of livelihood. At Najibabad and Dhampur the features of the 
industry are the same as at Nagina. There is a certain amount of export to the 
Garhwal hills. Otherwise the cloth is locally consumed. The town of Moradabad is 
one of the principal centres of the hand-weaving industry in the provinces. The Eori 
population is small, but it is surmised that the number of Julaha families well exceeds 
one thousand. There are very few men who employ other Julahas on daily or 
contract wt^ee. Nearly every man works on his own, I could not find any qmtem 
of division of labour except that some men devote themselves entirely to the art of 
preparing healds and passing the warp through healds preparatory to weaving. They 
have acquired considerable practice and command good wages. The weaver pur- 
chases yam from the dealer usually on credit, but the dealer has nothing to do with the 
woven cloth which the weaver must sell on his own responsibility. He does so either 
at the market held every evening or to dealers who come from outside. The fabrics 
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most woven are besides garha and gasi, checks and stripes of various kinds. Among 
them may be mentioned the well known galntn (a kind of check cloth) hand- 
kerchiefs of many hues, luiigia (men's loin cloths) aod lenhgas (cloth for women's 
petticoats or trousers) of diverse patterns. Towels, twills and dotaia (double threads 
to make the fabric strong) are made in large quantities. A very large proportion 
of the plain coarse weaving of Moradabad is used up for the fards and lihafa (cotton 
prints) for which the town is fomous. The Moradahad. weavers are skilful so far 
as their knowledge extends, but the looms in use are very narrow, the sizing admits 
of improvement and dyeing is a lost art. Improvements could be eEfocted in all these 
dir.xitions and in the introduction of new and stylish patter^is of checks and slripea 
The weaving school recently established by Government is likely to make a consider* 
able impression on the hand-weaving industry of Moradabad. The industry at Bareilly 
is run on much the same lines as at Moradabad, and gives employment to about five 
hundred families in the city itself. The calico printing industry of Bareilly depends 
entirely on hand-made cloth. There is nothing noteworthy in the hand-weaving of 
Shahjahanpnr, Budaun or Fihbhit. 
Allahahmt OM- 30. The Allahabad division has no hand-weaving centre of provincial reputation. 

•'*'"• Ordinary weaving is practised in all the districts. In Patehpur the Jafarganj prints 

are generally of hand-made cloth. Karra in the Allahabad district has a very large 
number of Julahas ; a good many of them now find employment in the weaving of real 
and false tinsel lace— an industry imported from Agra. In Jhansi, there used to he at 
one time a valuable industry in the manufacture of kkarua cloth at Mau Rani- 
pur. Owing to the competition of chemical dyes, the art has completely disappeared. 
The total area under tU (Morinda oitrifolia) is now reported to be four acres, and 
even these fields have not been worked during the last four or five years. A fair 
quantity of weaving is still to be found in Jhausi town. There are about two hundred 
families of Koshtaa. Mill yam is exclusively used because, I was given to undeiatand, 
the yam dealers refused to keep a sufficiently varied stock unless the weavers gave an 
undertaking to abjure hand-spun yam altogether. The yam used, even blai^ and 
blue, is imported ready dyed. The fabrics woven vary from coarse chautais for which 
counts from sixteen to twenty are used, to dhotia, saris and lehngaa, which require yam 
between forties and sixties. Some Deccani turban cloths with gold thread (usually 
imitation) ends are also manufactured. Fine yam of hundred counts or higher ia 
required for these. The looms in use are very narrow and the warping processes are 
primitive. For sizing, the meal of a kind of yam is most in requisition. In the 
X6 
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Eamirpur district, a speciality is made of a kind of qailt cloth. The other districts of 
Bundelkhand are almost entirely agricultural and there is nothing else worth recording 
ahout hand weaving in the Allahabad division, 

SI. Benares isperhaps the best known weaving centre in the {ffovinces, and the B9nnr9» DMm§on, 
weavers there are undoubtedly the most skilful artisans I have come across, bat they 
confine themselves almost entirely to the manufacture of silks of various kinds. Cotton 
weaving is carried on in two or three small centres in the Benares district, but the 
outturn is insignificant. In Mirzapur there used to be a large quantity of ordinary 
ccarse weaving, but it is declining owing to many of the Julahas having recently taken 
up carpet weaving. In Jaunpur, a large number of weavers is settled in the village 
of Terhwa, about six miles from the city and very fair qualities of plain cloth are 
turned out. The yarn used in the district is practically all mill-made, and I seldom 
came across counts higher than forties. In Qhazipur and Ballia the conditions are very 
much the same as at Jaunpur. In the north of these districts the influence of the 
neighbouring town of Mau (Azamgarh) has been felt, and there is some weaving at 
Bahadurganj in Qhazipur of fine muslin fagria for sale in the Mahratta country. 
Similarly in two or three centres in Ballia, cloth is manufactured for export to the 
Nepal terai, similar to the Tanda and Mau trade, 

32. la the Qorakhpnr division there is a good deal of plain weaving, but nothing 
noteworthy, in the Basti district. The same remark applies to Qorakhpur itself. 
Azamgarh, on the other hand^ is distinguished for the extent of the industry as well aa 
the skill of its weavers. About twenty years ago it was estimated that Mubarakpnr 
had 1,700 looms, Mau possessed 1,200, Eopaganj had 500, and ten other villages had 
a hundred to five hundred looms each. The industry has much deohned in recent years. 
Plague has been very severe in Azamgarh during the last six or seven years and the 
weaving community has suffered most. The rise in the price of yam during the last 
two or three years combined with unfavourable agricultural seasons has also hit the 
Azamgarh weavers very hard. In Mubarakpur the chief products consist of silk and 
cotton unions which will be mentioned in the chapter on silk. The consumption of 
Azamgarh satin has fallen, and many Mubarakpur weavers have been compelled to take 
to weaving cotton handkerchiefs and pagria. Muslins requiring yam from sixties to 
hundred or above are still largely woven in Mau. In some cases the weft is sUk, The 
staple product of Mau is now the dakhini pagri for sale in the Mahratta country. 
Many varieties of this article in red or white are woven, but of the great bulk, the 
texture is loose and the cotton of low counts. The loom in use for these pagrit is very 
IV 
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naiTDw, The quality of the pagris ia considerably inferior to that of the Bulandshahr 
article meatioDed above. Dhotis and saris for local use as well as for the Ddocau dia- 
tricts are woven in large numbers. The yam for the inferior articles is dyed at home 
with aniline dyes. Where fast colours are desired ready dyed yam is purchased. Some 
checks and stripes also are manufactured at Mau, but they are of a very coarse type. 
The circumstances of the industry are the same at the other centres in the Azam- 
garh di&trict. The yarn is supplied at Mau by ordinary dealers, who import it from 
Cawnpore or Calcutta. The dealers in yarn seldom take back the cloth. Some of 
chs leadiog weavers have small factories where they employ five to ton weavers ou 
pioce wages. Th3 cloth is sold in the market to dsalers, some of whom are also 
Julahas. Thase dealers have correspondents in Cawnpore, Poona, Hyderabad, Nepal, 
Calcutta, etc. In some cases there are branch shops in those places. The weavers in 
Azamgarh are at present in a very depressed condition and special efforts will be neces- 
sary to restore the industiy to its former prosperous level. 
iLwelrnow DM* 33. Fine muslins were at one time a special product of Lucknow, but I could 

find little trace of any high grade weaving there during my investigations. Power 
loom cloth is now exclusively used for chikan work as well as for the well-known 
fards (quilt covers) of the town. Some coarse weaving of the ordinary kind is carried 
on in different parts of the city and in adjacent towns, but the requirements of 
the city in hand-made cloth have to be met by imports from the ueighbouriog districts 
of Sitaptir and Bara Banki. In the Rae Bareli district the weaving of the coarser 
fabrics (counts of ten and sixteen) is confined to the Koris. The looms are worked 
at a very low speed and the weaver eaiiis barely three annas a day. The Juhibas 
weave counts from twenty to forty. The favourite fabrics are coloured checks and 
stripes (known variously as sarhatait, swsi, eangl, etc.). There are about fifty 
families in Rae Bareli town and two hundred in Jais. Although the daily wage of the 
Juhihas is better than that of the Kori weavers, they seem to be entirely in the hands 
of money-lenders. In the town of Jais an old man (Madar Bakhsh) has a considerable 
skill in weaving figures, letters and flowers in fine muslin. He has his loom up three 
flights of stairs in a mudbuilt house and jealously guards his art from being copied 
even by his own relations. With the sole exception of this man, no one in the Bae 
Bareli district now weaves jam<lant or fijie muslin. In the Sitapur district there is a 
good deal of coarse weaving in various parts, but there is nothing special to record. 
The same remark applies to the remaining districts of the division, vis, Eheri, Hardoi 
and Unao. 
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34. Tha district of Fyzabad is one of the principal centres of the hand-wearaig Py*abatl 
indostty in the provinces. The population of the thriving town of Tanda is ahnoBt 
entirely made ap of weavers, dyers and cloth printers. The weavera are aU Julahaa. 
A small qaantity oijamdani (a fine hand- woven figured and damasked &l)ric) is still 
woven, especially as borders for caps, bat with the change in the sartorian taste of the 
Indian upper classes, the demand for this fabric is steadily falling. The insertion of 
the pattern has to be done simultaneously with the weaving as in weaving carpets. 
Two and sometimes three weavers work at the loom, one of them being the chief. 
The pattern is woven entirely from memory. The finished product is sold locally to 
dealers and in some cases the weaver himself takes his ware round to the taluqdars of 
the province. I saw counts up to one hundred and eightly used for jamdani. 
White muslin jngris are woven in large quantities, yam of counts up to one hundred- 
and twenty being required. Silk borders are often provided for these pagris. The 
weavers informed me there was a great demand nowadays for fine muslin dhotia and 
mrie and other styles of fine cloth like the Man muslins. Many weavera who formerly 
mada yanufam have taken to the manufacture of this kind of fabric. One of the 
chief products of the Tanda looms is a stripsd fabric known as giravit. These are 
usually made of dyed yam (40 to 60 counts) and are about 42 inches wide and six 
yard:} long. There is a great sale of these in the Nepal Terai and the north of Bahraich, 
Qorakhpur and Basti districts. Among the other fabrics of Tanda are Marathi dhotU 
and aaria, dakhini pagris (only small quantities), and medium quality dhotis and taria 
for local consumption. A fair quantity of bedsheats, connterpemes and coloured check 
bedspreads is woven for local needs. These articles if pushed are likely to have a good 
sale all over the provinces. Checks and stripes for coata and shirtings are also being 
manufactured now. Some of them are of pleasing patterns, but the saJe is limited and 
they seem to be tittle known outside the district. In the town of Tanda there ia a 
large proportion of master weavers who employ a number of journeymen weavers 
earning from three to five rupees a month and one meal. This is practically a qrstem 
of small factories, but the owners have do education, enterprise or breadth of conception. 
Some weavijrs in Tanda have specialised in the art of sizing, and it is the practice 
of the master weavers to get the sizing done entirely by these men. Hank sizing 
is not practised at all. The &ctory owners as well as the smaller weavers purchase 
yam from the dealers in the town. Up to twenties, the yam comes from the 
Cawnpore mills. Between twenties and forties, the Ahmedabad mills are drawn 
ftom. Abova forties, English yam a nssd. Dyed yarn ia purchased to a very larga 
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extent because the inferior chemical dyes used for local dyeing yield very tmsatis- 
iactory lesults. Sales are made retail at the weekly market or in hulk to the 
cloth dealers 'who are not always the same as the yam dealers. The cloth dealers 
have either branch shops or correspondents at Cawnpore, Benares and places 
outside the proTince. There is no advertising, commercial travelling or market 
pushing in any form. Weaving ia also carried on in othsr places in the F3n»bBd 
district, e.g. Akbarpur and Jalalpur, but on a much smaller scale than at Tanda. 
The system of work is mach the same as at Tanda. There is a good deal of 
hand-weaving in the Bara Banki diutrict, and some of the haud-made cloth turned 
out there is utilized for the locally printed pardua and quiltcovers. In the Partab- 
garfa district, the best known centre of the hand-weaving industry is Derhwa, a village 
about twenty miles from headquarters. About six to seven hundred weaver 
families are settled'in a group of vi]lag<:s there. Long warps are the fashion. I saw 
some warps as long as sixty yards. A large quantity of ordinary coarse cloth (ten and 
edxteen counts) is woven and also a fabric known as dkupchaya. Counts of double 
forty is used for this article, the warp being red and the weft green, A shot effect 
is obtained. The red yam I was told comes from Madras. A few families weave 
finer stuff, such as checks and stripes, twills, dusters and towels. Some mercerised yarn 
ia also naed. Practically all the yarn is purchased ready-dyed. The weavers of the 
locality possess much skill, but at present suffer from the drawback of a long distance 
from the Railway which enhances the cost of yam and prevents anything but a very 
local sale of the outtum. The hand-weaving of the Sultanpur district calls for no 
remarks. In Bahraich and Qonda the demand for hand-made cloth is not equal to 
the supply, for a considerable quantity is imported from the Fyzabad tmd Bara Banki 
districta The calico-printers of Eatra in Qonda use cloth imported from Bara Banki 
and Bijnor. 
Kumttun DM' 35. The band-made cloth consumed in the hill districts practically alt comes from 

•''•"' Kashipur pargana in the Naini Tal tarai. About ten years ago it was estimated 

that three thousand looms were worked in this tract. The country has since been 
opened out by roads and railways and machine-made cloth is now cutting in to a large 
extent. Even now, an enormous quantity of coarse cloth (counts of twenty or below) 
ia woven at Jaspur and the adjacent villages. As a rule the cloth is printed in bright 
aniline colours in the Tanda or Farmkhabad style before sale or export to the bill 
pattis of Kumaun, Ea^hipur bazar is the great entrepit for both the hand* 
loom and the mill cloth that is now finding favour. The processes of weaving 
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are practically tlie same as io the plaiiu. The trade is in the hands of hill men with 
a mixture of plains men and Marwaris. Some cotton wearing is done in the lower 
portions of the Qarhwal district. The cultivator grows cotton on his own field and 
spins it while the Eori weaves the fahric for him for a piece wage. In central or 
northern Qarhwal, garments of hemp fibre or wool are mostly used. In Almora disbict, 
the only locally woven cotton fabrics I saw were chheras or cummerbunds of various 
colonia and a veiy close texture. I do not think it would be auy advantage to weave 
these on a fly-shuttle or automatic loom. 

36. The subject of aiding and improving the hand-loom industry is one that, 
in the langu^e of Sir Edward Buck, bristles* with difficulties. The laisser'farU 
doctrines of tho Manchester school of economists regarding State interference in 
industrial matters do not require recapitulation. It has been further urged that the 
QovemmeDt would be guilty of an aggravated sin by bolstering up an industry 
doomed to extinction. Even if it bo granted that thj hand-loom weavers are bound 
to be worsted in the unequal straggle with machinery, a sufficiently strong case can 
be made out for Qovemment action. The number of hand weavers and their depend- 
ants in this province ia approximately a million. Their wages have been cut so 
fine by competition that any famine or scarcity at once hits them hard by contracting 
th3 local demand for indigenous cloth. Their poor physique and sedentaiy habits 
prevent them from availing themselves of the usual outdoor relief works, and the 
gratuitous relief that has to be meted out to the weavers forms a serious drain on the - 
financial as well as the administrative resources of the Qovemment during a famine. 
The low standard of individual and communal intelligence among the weavers, which 
is the natural result of their depressed condition, gives rise to almost insuperable 
difficulties in times of a sanitary crisis liko outbreaks of plaguo and cholera. Any 
improvement in the wages fund of the hand-weavers and their general standard of life 
would therefore be of considerable advantage to Qovemment. There is further the 
argument that until new industries spring up in the province which are likely to 
absorb a million hands, it is the duty of the Qovemment to mitigate as far as lies in 
its power the misery and sufiering incidental to a period of transition. As has been 
aptly pointed out by Mr. Hope Simpsonf in reference to the fostering of co-operation 
among the weavers as a means to their elevation in industrial condition, " the habit 
of co-optration once establiihcd would bo applied in new methods and directions as 
need arose, and meanwhile the weavtre would be placed in a position of comparative 
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well-being, which would be an improTemoot on their present poverty-stricken condi- 
tion." 

37. Nor ia it certain that the hand-loom industry is eventually doomed bo 
extinction. The competition of machinery has now existed for nearly three-quartera 
of a century and the immense financial and scientific resources of power-loom owners 
have been freely utilized to kill the hand industry, buc careful observers are of the 
opinion that the condition of the weaver is no worse than it was twenty years 
ago. Mr. Chatterton has recently stated* : " It is very unwise to attempt to jwedict 
what is likely to occur in future, but it seems to me that in the struggle between the 
the hand-bom of India and the power-loom of Europe the latter has nearly reached 
the limit of its capacity to capture the work of the hand-loom, and that the former 
may now hope to hold its own in the future and possibly regain a httle of what it has 
lost." It is unsafe to infer &om the present miswable state of the weaver claaaea 
that they were much better oflF before powor-loom competition began. This was 
pointed out as long ago as ISfiOf by Mr, Collin of the Bengal Civil Service, by reference 
to the writings of Dr. Buchanan Hamilton regarding the cotton-weavers of Maldah 
and Behar. The factors in fr.vour of the continued existence of the hand-loom 
industry have been touched on above. Similar causes have led to the survival, and 
in some cases the revival, of the hand-loom industry in Europe. We need not there- 
foie absolutely despair of the hand-loom industry in this country. 

88. The primary basis of all efforts to aid the hand-weaver should be elementaiy 
education with a view to raise the intellectual standard of the community. I have 
already referred to the difficulty administrators have to contend with amcmg the 
weavers in connection with sanitary measures. The same shortsightednes pervades 
tlieir business and industrial idsals. In Benares the weavers of plain Eashi silk admitted 
to me that they did not desire the introduction of any improved hand-looms because 
they thought thereby the earnings of individual weavers would be diminished. It is 
the absolute disr^ard of business habits, and in many cases the neglect of business 
hooeety, which have made the weavers as a class entirely dependent on the mahajan 
and the middleman. Mr. Chatterton's* experience in Madras will p^ibably be found 
true in this province also : "The difficulties which have to be faced lie mainly with 
the weavers themselves. . . , The weavers object to turning out in a day more 
cloths than they have been accustomed to, and neither in Salem nor Madras have we 
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■ ever been aWe to get them to make full use of the improved way of working." This 
remark receives striking testimony from the results of the weaving competitions held 
in Madras in March 1908. Describing these results Mr. Chatterton says :* " In the 
paper on the Salem weaving factory (contributed to the Surat Industrial Conference. 
1907) figures are given as to the average outpnt of the weavers in that factory, and a 
comparison with those obtained in the competition shows that when a suflScient stimu- 
lus is employed tho weaver can without fatigue turn out more than twioe as much work 
as he is willing to do at Salem even when working on liberal piece-work rates. If 
the Salem weavers would work at the same rate in the factory that they did during 
the competitions, there would be a good profit on the capital invested." The little 
experience that we have so far gained in this province in the work of the small weaving 
schools already started tends in the same diraction. The weavers of Moradabad who 
have added fiy-shuttle attachments to their own looms after a training at the school 
began by turning out a better quality of cloth at a higher speed at their own homes 
than they did during the last weeks at school when they received a liberal piece>wage. 
" This is one of the reasons why I am afraid hand-loom factories will have a veiy uphill 
struggle. Even the master-weavers of Tanda, who are the proprietors of small factories 
and carry on a fairly considerable business, labour under the impression that the use 
of improved looms would vitally affect their interests by cheapening production." I 
would therefore advocate a very wide extensioD of primary education among the weav- 
ing classes. The Julahas are, as a rule, very orthodox (or I should perhaps say bigoted) 
Musalmans, and many of them object to sending their beys to schools where all com* 
munities are represented. As the weaving castes are in many localities found con* 
gregated together, it would perhaps be a good idea at the beginning to start a few 
schools of the preparatory type for Julahas exclusively. The parents could in such 
cases be allowed to supplement the ordinary course by lessons in the Quran and the 
principles of the Muhammadan religion. The Koris are even a more defa^ssed clas 
than the Julahas, and the latter decline to associate with the former. It will be 
necessary to start separate primary schools for the Eoris. 

89. We next come to improved appliances and methods. Much has been said 
and written within the last few years about eGScient hand>looms. A good account of 
the advantages and defects of the various looms then on the market was contributed 
by Mr. Chatterton to the Hindostan Review of March 1907. In a later paper oa 
the Salem weaving factory read at the Surat Industrial conference in December 1907, 
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Mr. ChattertoQ expressed hia opinion rta the reapective merits of the dififarent looms. 
Bearding the Domestic looms of Messrs. Hatbersley and Messrs. Baphael, Mr. 
ChattertoQ says that they both involve too hard work for the andeveloped legs of the 
lodiaii weaver. They are made of cast-iron and a simpio fracture will mean great 
trouhle to the village weaver. " Thirty or forty such looms can be driven by a small 
oil engine costing not more than Rs. 4 or Bs. 5 a day to run, and there is not the least 
doubt that the output of these looms will be three or four times as much as when 
worked by hand-labour. I am inclined to think that small power loom &ctorics of 
thi3 typ3 might be worked with great success ia this country and would a£ford an 
admirable traioing ground for the development of indigenous manufacturing genius." 
I have not seen a Raphael loom at work, but a number of Hatbersley looms were at 
wtrk last year in a small factory at Cawnpore where Messrs. Allen Bros, are the 
agents of the manufacturing firm. From what I saw there I entirely endorse Mr. 
Chatterton's opinion. As regards the Japanese loom, Mr. Cbatterton says that no 
warp ever put into the loom was woven into a satisfactory cloth. He unhesitatingly 
condemns this loom. When improved looms were 6rst boomed, a number of Japanese 
looms manufactured at Ludhiana, Khurja and Aligarh was purchased by different 
persons entirely ignorant of weaving in various parts of this province. These looms 
never worked successfolly for any length of time except at the factory of the late Bai 
Bahadur Goshain Bhawani Puri of Benares. He had two looms of this type, one 
imported direct from Japan and another copied locally, at a cost of about Rs. 175. The 
Bai Bahadur turned out excellent cloth, both cotton and Eashi silk, on this loom and 
he told me the cost specially in the case of Eashi silk was about half the average cost 
of production in an ordinary loom. He was a good business man and made the loom 
pay; but ordinarily I would not recommend the loom for adoption on account of its 
heavy initial cost, cumbersomeness and the hard labour entailed on the weaver. Only 
a man of good physique can ply the Japanese loom. The first loom invented by 
Mr, Churchill has been found very defective for any but the coarsest work, and his 
second loom, although of great promise, has not yet been perfected or subjected to any 
«xten8ive tests. Regarding the Triumph loom invented by Captain Maxwell of the 
Salvation Army Mr. Cbatterton did not express any final opinion in the paper above 
referred to. It has, however, been extensively tried in this province in the schools 
at Bara Banki, Saharanpur, Moradabad and also at some private factories. For 
coarse counts up to thirty-threes it has been found a very satisfactory loom. The out- 
turn in the hands of an expert weaver has exceeded twenty-five yards in eight hours 
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and the doth is of a very uniform textoie. Kashi silk (plain or ordinary Btripes) and 
mercedzed cotton are also woren with great ease on this loom. The loom is, however, 
Qselesa for any fine weaving. The chief point against it is the excessive cost, A 
frameloom with all neceasai^ accessories costs about a hundred and fifty rupees to set 
tip in these provinces. This sum is altogether beyond the means of an ordinary 
weaver and he is not willing to buy . the loom even on a systsm of exceedingly easy 
paym3at9. The cottage loom sold by the Salvation Army is of the same type, the 
frames being roplaced by posts fixad in the ground. This loom is much cheaper, but 
the outturn U comparatively poor and more labour li involved. Frofi^ssional weavers 
of this province much prefur to add a simple fly-shuttle slay to their own slays to adopt- 
ing the Salvation Army cottage loom. These are practically all the patent looms now 
on the market. It la exceedingly doubtful whether any of these looms ts superior for 
all round qualities to the ordinary fly-shuttle loom. Mr. Chatteiton's opinion may 
again be quoted :* " In connection with weaving in fly-shuttle looms the opinion has 
hitherto generally prevailed that fine cloths cannot be woven on looms fitted with the 
fly-shuttle attachment, because owing to the greater strain only comparatively coarse 
yam which will not readily snap cau be used for the warp. This opinion has abso- 
lutely no foundation in fact, as where the fly-shuttle looms are designed for working in 
fine counts no difficulty has been experienced. The great bulk of the work done in the 
Salem weaving factaiy is in counts between 60*8 and lOO's, and I should not have the 
least hesitation in undertaking work in higher counts if the orders were sufficiently large 
to make it worth while. The fly-shuttle loom, no matter what type, must be constructed 

to suit the work for which it is intended and it is mainly owing to 

the neglect of this point that fly-shuttle weaving has made so little real progress among 
Uie Indian weavers." To test the comparative merits of the difierent types of band 
looms, a weaving competition was held in Madras in March 1908 under the supervision 
of recognised experts. Some very intsresting results were obtained and the following 
extracts are taken from the a:M30unt published in the Indian Trade Journal of April 
9, 1908, over the signature of Mr, Chatterton : " The wider the doth the greater is 
the gain (over the country loom) due to the use of the fly-shuttle; and in vei; 
wide work, such as turban cloths, which are nine feet wide, one weaver can easily 
work a fly-shuttle loom much faster than two men on a country loom. The results 
of the competition establish ths fact that there is a great but variable degree 
of advantage in the use of the fly-ahuttle. Roughly, it may be taken as three to 
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one. The looma whicli did the best all-round work in the competitiona were those 
manofactured in Madras on the lines of the old English band-loom ...... 

1h& European (or English) hand-loom, apart from the use of the fly-shnttle differs, 
£rom tliQ country loom in the fistot that it is self-contained in a trame and that 
the warp is beamed, and this process of beaming involves a considerable amount of 

extra labour preliminary to weaving In the competitiona a number 

of what were styled ' improved pit looms ' were entered, which were in reality firame- 
looms, the longitudinal members of which were dispensed with by embedding the posts 
of tba front and back frames very firmly in the grouml. Tho system possesses the merit 
of cheapness, but the looms are in essential frame-looms. Whsn allowance has been 
made for the labour expended in beaming, it is by no means definitely proved that 
the frame-looms can turn oat more cloth than can be manufactured in the same time 
on countiy looma with fly-shuttle slays. The quality of the work is, however, better." 
I saw a large nnmber of these improved pit looms at work in the factory of Mr, 
Theagoraya Chetti at Tondiarpet in Madras, and they seemed to me to be the best 
looms for adoption in a small factory or by an intelligent weaver.* From the short 
experience gained at the weaving schools started in these provinces last spring under 
the auspces of the Qovernment, it has seemed to me that it will be comparatively 
easy to persuade individual weaveiB to adopt a fly-shuttle attachment for their own 
looms, but it wilt be extremely difficult to popularise the use of the frame-toom.f The 
dwellioga of the weavers are at present adapted only to the narrow country loom, and 
in eome cases to my knowledge weavers have had considerable difficulty even in setting 
up a fifty-foot inches wide fly-shuttle slay. Although it is too early aa yet to draw any 
inferences from the work of the schools in these provinces and as Mr. Chatterton has 
said it is unwise to predict, there seems every prospect of the fly-shuttle attachment to 
the country-loom catching on here. Mr. Theagoraya Chetti's improved pit-looms are 
superior to a mere fly-shuttle attachment because they have an automatic take-np motion 
and a warp beam. Neither of these factors affects the real speed of the loom to any 
great extent, althongh they make the cloth much more uniform In texture. So far the 
weavers of this province do not eeem to appreciate the necessity of these particular 
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improvements ; but I hope in time it wQl be posdble to convince them of their ntility. 
The great advantages of the fly-shuttle slay are ita simplicity and cheapness. They are 
being turned out by carpenters of this province at a cost of ten to twelve rupeee, and it 
. is hoped that ultimately local artisans will be able to manu&ctijre the shuttles ae wdl, 

40, In the last paragraph the various types of efficient looms have been die- (3) ImprovntwttM 
cussed : many improvements are also feasible in the reeling, binding, warping and 
sizing processes that yam has to undergo before it is brought to the loom, Thos in 
Bengal and some other parts of India hand-sizing is the practice. The veaver gives 

oat the yam to persons who specialise in sizing and finds it much more economical to ■ 
devote his whole lime to beaming and weaviug. The rectangular warping frame is in 
universal use in the districts of Bengal where the fly-shuttle is in vogue. It is 
inexpensive and efiecta great economy of labour. In Madras, warping is done in a 
very efficient manner on two diflferent types of handpower mill — one horizontal and the 
other vertical, and it is the practice of many weavers and also of the Salem Weaving 
Factoiy to give out the warping to the owners of these mills. Various new devices in 
warping and sizing have also been invented and experimented npon. The main 
principles will be found indicated in the report of the Weaving Conference at Madras in 
March 1908, the perusal of which will be useful to all interested in hand>weaving. 
The subject is highly technical and it is unneceesary to discuss it here in detail 

41, As will be apparent from the remarks of Mr. Chatterton quoted above, no (^) ^ e^ntrat ex> 
ideal loom or other appliances can be found to suit all kinds of weaving or different 

climatic considerations. Ic is impossible for a small local school to make elaborate 
investigations in the subject, nor can the owners of pioneer factories be expected to lay 
out much time or money over the solution of the different problems connected with 
hand-weaving and the preliminary processes. I therefore suggested last year the 
establishment in these provinces of an experimental weaving station under Qovemmenb 
anspicea. The suitability of the different styles of improved looms to the circumstances 
of the provinces, together v?ith the modifications that will probably be required in them 
to meet local needs, can be determined in a conclusive and satisfactory manner only at 
such an institution. It should also be a part of the work of the experimental institnte 
to ascertain which of the improvements in the preliminary processes can be adopted in 
these provinces (1) by weavers working at home and (2) by small capitalists starting 
hand- weaving factories. Another function of the institute should be the training in the 
principles and practice of different branches of hand-weaving of educated youths who 
wish to set up hand-loom fa-?torics in th:; province. The proposal for a benlral weaving 
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station iras approved by the Industrial Conference at Naini Tal, and it is Iioped that an 
institution will soon be established. I find that at the weaving conference at Madras 
in March 1908 the Chairman, Mr, Theagoraya Chetti, a practical businesB man who has 
himself established a successful hand-weaving factory, strongly ui^ed on the Govern- 
ment of Madias the esbablishment of a properly-equipped central factory with a full 
complement of experts on the lines suggested by me for these provinces. The Salem 
Weaving Factory is worked on a comparatively small scale, and there is no staff there 
either to teach or to carry on any elaborate experiments. 
(S) SmatI demoif 42. The central iactory suggested above will be mainly for experimental and 

•tratfsn aoAooft. research work. This factory would not, however, be anflScient to bring the new 
methods and appliances home to the weavers. They are an unusually conservative 
class, and it would hardly be possible to get weavers from all parts of the provinces to 
come imd learn the processes at a central factory. Mr. Chatterton is of the opinion 
\ that the establishment of industrial schools for the teaching of weaving is not likely to 
do much good unless run on practical commercial lines, and the expenditure they would 
entail would be quite out of proportion to the results likely to be achieved. I venture, 
however, to think that the outlay incurred in establishing small schools at some of the 
larger weaving centres, e.g. Azamgarh, Tanda, Moradabad, Jaspur, etc., would be 
money well spent if the new processes can thereby be popularized among Uie weaving 
castes. A weaver workiag on his own would be able to utilize the cheaper appliances, 
while co-operative societies and small capitalists wishing to start hand^weaving factories 
would be benefited by the training of a number of artizans in the comparatively more 
expensive methods and appliances. These industrial schools would, moreover, be 
of very great value indirectly in raising the intellectual standard among weavers, 
regardiog the necessity of which all are agreed. Some experience has already been 
gained in these provinces in this matter. The Hewett Weaving School was established 
at Bara Bank! in the spring of 1907 through the energy of the Deputy Commissioner, 
Mr. C. A. Sherring, and the Itberahty of the local talugdars headed by the Raja of 
Jahangirabad. Until recently only Salvation Army models of improved looms were 
taught and demonstrated at this school. Weavers came from all parts of the district 
and some from other districts in the provinces. They have all been convinced of the 
HDperiority of the new loom over the countiy loom for plain coarse weaving. The cost 
of the Salvation Army loom has so far stood in the way of an individual weaver 
buying a loom of this type with hiB own money, but several public-spirited landlords 
have presented looms to trained weavers belonging to thfir respective estates, while a 
2!1 
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number of small factories has sprung ap in the district some of which are being 
run on sound bosineas lines. Since April 1908, three demonstration schools under 
GoTemment aaspices are working at Sahaiiuipm:, Moradabad and Taada. At these 
schools fly-shottle looms of the Madras type as well as the Serampur type {viz. Ay- 
shuttle slay with a warping beam, but without a take-up motion, fixed cm to the 
ordinary countiy loom) and the Salvation Army automatic loom are being taught and 
demonstrated. It is too early yet to judge, but there are indications that at all three 
places the schools are likely to ezercide a considerable impression on the weavers. At 
the beginning we could get only "the waiis and strays of the weaving community'' 
to come to the schools* in spite of the grant of a subsistence allowance. At the time 
of writing (September 1908) the applications for admission are more numerous than 
can be entertained, a better class of candidates is forthcoming and they all undertake 
to purchase a slay on the completion of their training, depositing a portion of the ' 

.Bubsissence money towards that object. Several of the passed pupils have set up 
fiy-shuttle attachments to their looms at home and others have obtained employment 
in small hand factories, The results so far are distinctly encouraging, 

43. There is next the question of securing cheap credit for the weavere. The W Gh%ap ttrtUtm 

■ Benares Silk Weavers* Association has already been remarkably successful in this 
direction, as will be evident from a perusal of Mr. Hope-Simpson's manuscript note of 
the 9th February 1907. Cotton weavers in other districts {e.g. Moradabad, Unaoaad 
Bnlandshahr) have displayed readiness in joining the local co-operative banks. At 
present almost everywhere cotton-weavers are to a great extent dependent on mah^ans 
or middlemen. In most centres of the industry the yam dealer is different from the 
mahajan or dealer who takes over the manufactured cloth at a pice or on commission 
sale. Both these dealers perform a useful economic function imder present conditions, 
and their profits are not as high as is often imagined. I have made special inquiries 
on the subject and always found that there was considerable competition amongst the 
dealers themselves and in view of the risks involved, they earn only a reasonable rate 
of interest on their capital, At the same time in the very unequal struggle between 
the hand indusliy and the powor-loom industry, the former if it intends to maintain its 
present ground or win back some lost ground must adopt all possible economic expedi- 
ents, and cheaper credit by means of co-operation is one of them. The adoption of 
efficient looms with their large output moreover compels the weaver to invest a larger 

• Hi. Clutt«rtiiii hM had ■ dmllu apcrleDoi i( Ibe Silem WeirlDg Futorj. Bet bit piptr md it th* Sntit Indoitilit 
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Bum of money in yam, and if superior classes of goods are woven the capital will 
remain locked np for a longer period than at present. At the Moradabad school we 
are teaching the weavers to manufacture striped cloth of pleasing patterns for whidi 
there is a great sale in the winter months. Goods manufactured early in the summer 
will, however, have to be kept nearly six months before disposal. In these ways a 
weaver using an improved loom will require a larger amount of credit than he does at 
present. Unless, therefore, he is placed in a position to buy raw materials and sell 
finished producla on better terms than now, the adoption of new methods and appli- 
ances will not very materially augment his earnings. The Government have already 
recognised the necessity of the development of co-operation among the industrial daasea 
and the present Registrar (Mr. Fremantle) is taking steps to start a pioneer society 
amongst the weavers of Tanda. 
(7) Advano** tor 44. Another way of financing the weaver would be to grant him advances for the 

Impnv9a app - p^^^j^gg ^f improved appliances, in the same manner as advances are given to cultiva- 
tors for agricultural improvements. Instead of giving out money, looms and other 
apfJiances might be given on condition of ea^ payment of price. I think the latter 
method would be attended with fewer difBculties, especially as many Julaha weavers 
have a religious prejudice against the paying as well as receiving of interest. They 
would not, however, I fancy, object to have the interest included in the price in the 
instalment system. The agency of reliable co-operative unions should be utilized 
wherever possible for the grant of such advances. It could also be worked in conjunc- 
tion with weaving schools. It will not thus be necessary to impose additional work on 
the revenue staff of a tahsil. The system of giving advances to the passed pupils of 
the weaving schools for the purchase of looms has now been deemed essential by the 
. Government for the success of the scheme of the schools, and a sum of money has 
recently been placed at the disposal of the school committees for this purpose, A few 
advances have already been granted and local authorities apprehend no difficulty about 
getting back the money. 
(8) OmiiM' iottoh 45. The weaver also requires to be placed in touch with his customer. Is is true 

with cuatooMn. jj^^^ ^ ^^^. ^^^ much change in the fashions of the coarser stuffs for which a local 
market is usually available and sufficient, but the reverse is the case with the finer 
fabrics. It is impossible for a weaver in Tanda to gauge the changing requirements 
of his customers in Nepal, Hyderabad, Bombay or Calcutta. During the last three or 
four years there has been a very great demand for hacd-made cloth in Bengal. The 
weavers in this province with a few exceptions aro not awaro of this fact and do not 
80 
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know exactly what style of clotlis is wanted. In pattern weaving apecially, new deaigns 
are constantly asked for by costomera. It should be one of the functions of the weaving 
Bchoolfl and of the provincial bureau of industry to furnish this link between the cus- 
tomer and the producer wherever necessary. To give oue instance, the upper and lower 
middle classes among Indians go in extensively for cotton checks of various kinds. 
Very little of it is manufactured in the province ; imports come either from Europe or 
hom the Punjab and other provinces of India. Cotton bhecka are woven most exten- 
sively in Ludhiana and other districts of the Punjab. Very fine yam is not required 
for this class of goods, and the great variety of designs is a factor in favour of hand- 
loom weavers. An attempt is being made through the weaving schools at Moradabad 
and Saharanpur to introduce the manufacture of this style of fabrics at these places and 
our efforts in this direction have already been appreciated by local weavers, f imilaily 
at Tanda the weavers are being encouraged to weave dhotis of fine connts for which 
there is nowadays a ready sale throughout the provinces. The consumption of the 
cheaper kinds of German shawb has also been increasing very much in recent years, 
especially in the eastern districts, where they are displacing the more cnmbrons blanket 
or woollen quilt for outdoor wear. I believe these shawis are made almost entirely of 
cotton or perhaps cotton and jute. Aii effort should he made to manufacture them 
locally. They cannot he much more difiBcult to weave than the cotton and wool dkataa 
of Qorakhpur to which reference will be made in the chapter on the woollen industry, 

46. In respect especially of gauging the. needs of customers the small weaving (B) BtmUl ftaetor- 
factories under private capitalists, eo strongly recommended by Mr. Chatterton and *••• 
also advocated by the non-o£Gcial Industrial Conferences of this province, are likely to 
have a very great pull over individual weavers. If they are managed by commercially 
trained men fully versed in che art of business-pushing, they would soon ascertain the 
different requirements of the various markets in India, and will thus be able to set an 
example to a weaver working at his own home. Such factories will also have the 
advantage of efifecting purchases and sales at wholesale rates. The more expensive 
methods and processes of hand-weaving could only be adopted by small factories.* As 
a very large capital is not required for the establishment of this class of factories, they 
ought to afford an opening for the middle classes, who are now realizing that Govern- 
ment service and the learned professions cannot provide room for all of them. The 
successful management of such factories will also be a good training for larger 
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ventures in the way of power mills. These factories will not be anything absolutely 
new, for the system of a prosperous weaver empkiying a large number of hamis in hia 
own eatablishment is quite familiar to the country. What is wanted is that men with 
some education and business ability should also embark on the enterprise and adopt 
pp-to-date industrial and commercial methods. The idea of hand-weaving factoriee has 
caught on in Madras, and it would not reflect to the credit of these provinces if suffi- 
cient enterprise Is not forthcoming to establish a few factories hore. In some quarters 
a fear has been entertained that the development of the factory system will stifle all 
the artistic ioslincts of the cottage weaver, and lead to th3 moral and mental degrada- 
tion of the artisan. From what I have seen of the working of private faotoriea in th& 
Madras presidency I am of the opioion that these apprehensions are entirely ground- 
lees. The weaver is as much the artistic master of the loom at the factory as at his 
own home. Asa matter of fact these so-called hand-loom factories with a hundred 
to two hundred looms bear no resemblance whatever to power factories. Moreover 
for the development of the factory system it is not essential that all the looms should 
be congregated in a shed or sheds in the same enclosure. It should be quite feasible 
to leave the looms at the homes of the weavers, the supervision and the financial respon- 
sibility resting with the owner of the business. The success of a hand-loom factory 
will depend to a very great extent on the technical knowledge and business capacity 
of the owner. Moreover, it will be hopeless to expect a very small factory to pay all 
the expenses of a staff and supervision. Mr. Theagoraya Chetti, who has invaluable 
practical experience in the matter, stated at the weaving conference at Ma^iJras that 
a factory was not likely to be successful unless it had at least a hundred looms. The 
few factories so far started in this province have not done as well as they should have 
on account either of their very small size or the want of thorough technical knowledge 
on the part of the proprietors. The small factory that is being worked under tho 
supervision of M. Ramgarib, the energetic Secretary of the Kayasth Bank at Gorakh- 
pur, has the promise of succes. The factory of Mr. Furan Chandra at Landhaura in 
tho district of Saharanpur is located away from the ordinary weaving centres, which 
may prove to be a disadvantage, both for supply of labour and for marketing. 

47, Knitting is an industry closely allied to weaving. The middle classes of the 
urban, population have taken extensively to tho use of cotton hosiery. Even the ser- 
vants of the upper classes nowadays wear cotton socks. Cotton undervests are also 
worn a great deal. Socks and undervests form an important portion of the stock in the 
shops all of . drapers in the bazars of the province. They are almost all imported ; 
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mostly from Japan. It is not possible to give fignres of import or consumption for th« 
prbvince as hoeiery ia included within the general bead of apparel - in the traffia 
retiuns. Some very striking statistics will, however, be found in the article on the 
Indian hosiery trade published in the Indian Trade Journal of August 20th, 1908. 
The export of hosiery from Japan to British India rose from £116,400 in 1905 to 
£276,800 in 1907. This is all the more remarkable when it is remembered that Japan 
imports the raw cotton &om India and has to pay double freight, the Indian import 
duty and other incidental charges. The conditions of the Japanese industry are also 
very interesting. " In 1906, there were in Osaka (the chief seat of the industry), 148 
factories or houses where hosiery work was carried on. Of these only 7 employed more 
than 50 hands, while in 117 houses the manufacturing was done by lees than 10 workers. 
The work is almost entirely done by hand. The number of employes is just over 1,100, 
mostly females. The daily wages (for a working day of 12 hours) are approiimately 
12| annas for men and 6} annas for women .... The machinery (at one 
of the principal factories) with the exception of the machines for making the borders 
of the sleeves aud the sewing machines, was all of Japanese make. The original pat- 
terns were American, but the copies had been snccessfnlly made at about a quarter 
of the price," The account of the Japanese industry strengthens very much the 
su^eetion made in the preliminary edition of these notes that the manufacture of 
cotton socks and nadervests should be started as a hand industry in the province. It 
will provide employment for parda women who now earn a precarious livelihood by 
hand spinning and embroidery work. If the factory ia a small one employing not more 
than twenty hands, it may be possible to bring into the same house the women from 
the muhalla. Moreover it will probably be found feasible to give out the knitting 
machines to women working at their own homes for a piece wage. Only coarse yam 
is required for cheap cotton hosiery and the spnning mills of the province should be 
ahle to utilise local cotton for the purpose. The rate of wages for akilled labour in 
.the province is not higher than what is paid to Uie workers in Japan. There is no 
reason why local enterprise should not succeed in supplying the requirements of the 
province. I would, however, strongly deprecate the starting of hosiery factories (except 
as adjuncts to weaviog factories) with only two or three machiaes. Such a concern 
will not pay the expenses of supervision, unless the owner himself works a machine, 
A few smaU factories have been started in various towns of the province. So f^ as 
I have been able to ascertain they are paying their way, but more enterprise is needed 
in order to make the business profitable. At the Hewett Weaving School m Bara 
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Baiiki, leamera who buy a knitting machine beforehand are taught its use by a qnali- 
fled instractoT. Several papils have thus been trained and I bear they are all getting 
on veU. I would suggest the teaching of the oae of the knitting and sewing machines 
(in addition to ordinary knitting and sewing) at all girls' schools in the provinoe. 
Efforts should also be made to manufacture knitting machines in the country, like 
the Japanese have done. The initial cost of a machine at present stands in the way 
of its use by the classes who are likely to proht most by it. As regards the manu&o- 
tnre of finer grades of hosiery in power mills, I am unable to offer any definite 
opinion. Ths Petit weaTing mills in Bombay and the Bangalore mills turn out very 
fair cotton socks which I have seen for sale io drapers' shops in the province. A 
hosiery mill on a fairly large scale is also being started in Calcutta with ladian capital. 
The success of these ventures may be awaited before power mills are started in this 
province. 
Cotton Rop99 ami 48. I have made inquiries about the manufacture of cotton ropes in the prorinte. 

The Cawnpore mills make a certain quantity for their own use and in connectiim 
with the manufacture of tents. Cotton lopes from Muttra are to be found in many 
of the local bazars. There are three or four factories at Muttra, and rope-making 
is a fairly flourishing industry there. Cotton ropes are also manufactured to a 
small extent at Farrukhabad, Agra, Bareilly and Meerut. The processes are very 
Tongh and pimitiTe, exceedingly simple implements being nsed. The employment 
of some improved means of imparting a properly regulated twist to the Btaings 
forming the rope (something similar to the mule or ring of the cotton Bi»nning mill) 
will probably suggest itself to a mechanical engineer. The manufactured rope is 
sold to local dealers who export to other towns iu small quantities. There is a 
fair demand iu the province for cotton ropes for pankhas, tents, hangings and 
curtains, etc., and I think the industry is likely to be remunerative in the hands of a 
small capitalist capable of organising and advertising his business. There is no reason 
to localise the industry at Muttra and a factory could perhaps be started anywhere. 
Good cotton tapes and newar are manufactured in the Farrukhabad district. Some 
newar weaving is carried on in every district. The method of weaving is very 
simple and the craft is not confined to any particular caste. In Meerut at one time 
.a very large number of Julahas used to earn their Uvelihood by newar weaving. The 
Ordnance and Mihtary Stores departments used to purchase their requirements mostly 
from Meerut contractors. The business has dwindled ; but even now about a huntbed 
weavers in Meerut weave newar. The dealers supply yam spun at the Delhi mills 
84 
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(usaally do, 8) to the Jul&ha and pay him by weight according to the width and 
quality of the taps. These dealers supply local needs and also sell to the contractors 
of the arsenals. I have not been able to think of any auggestions for the improre* 
ment of this industry, except the offer of a reward for the invention of a simple loom 
which will weave simultaneously sereral strips of tape of a good texture. 

49, The cotton dari-weaTing industry is fairly Tigorous in this province. Tlireo Cotton OorpoM. 
sizes, vis. for (1) floors, (2) bedsteads, and (3) prayer carpets, are usually made. A 
clear and well-illustraled account of the processes and the raw materials emjd<^ed 
is given in Kunwar J^gdish Prasad's monograph on Carpet Making in the United 
Provinces. Some very good illustrations will also be found in Captain Twigg's mono- 
graph on Carpet Making in the Bombay Presidency. The imdustry is localised in 
these provinces at Agra, Bareilly, Aligarh and Cawnpore. A fair number of looms 
are also in use in Moradabad, Meerut, Farrukhabad, Etawah and Benares. 

In Agra, the number of looms b estimated to be 500, and more than a thousand 
persons aro engagsd in the industry. Large dealers in daris, of whom there are 
about twenty, give adrfmces to the owners of the looms, usually in money and only 
occaaonally in yam. The loom-owner buys the yam locally, and emplojrs- other 
weavers to assist him, generally on piece-wages. A journeyman weaver earns 
about three annas a day. It is difficult to estimate the earnings of the master- 
weaver. ' Most men weave small bed daris. Only a small proportion weave floor 
carpets. The yam. used is as a rule from the locd spinning mills. Indigo is employed 
for dyeing black or blue. Red yarn is either purchased ready dyed or is dyed at 
home most ineffectively with aniline colours. The Agra daris have a wide reputa- 
tion all over the province, and so far as I could ascertain there has been no decline 
in its popularity. The money wages of the weavers (who are all Musalmans, though 
not alt Julahas) is very low and the greater portion of the profits seems to be annexed 
ty the dealers. Bed carpets mostly are manufaotured in Aligarh, of a coarser but more 
compact style than the Agra carpets. The number of looms is estimated to be three 
hundred. The weavers are all Musalmans ' and work on the same system as at 
Agra. Handspun yam is used to a large extent. It is often spun out of spent cottom 
In Etawah there are about fifty looms, with a hundred workmen, all castee of 
Musalmans being represented excepting Julahaa. There is a sort of guild of the 
workmen which levies an admission fee of Ee. 1-4-0 from the son of a member, 
Bs. 2-8-0 from a new man and Rs. G-10-0 from a new man who sets up a factory 
of bis own. Mill yam is mostly used* The dealers give no advances to the master 
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Workmen who have to obtain credit from ordinary moDey-leaders for the porchase 
of yam and the advance of wages to the joameymen workers. Black and blue 
colours are dyed with indigo by a rungrez. The other colours are obtained with 
chemical dyes by the weaver himaelf. The darts sell at about a rupee a ter. la 
Bareilly, there are about two hundred master workmen who employ three to ten men 
each. The number of weavers is roughly one thousand — all Musalmans, but not 
iLecessarily Julahas, The wages are about a rupee for the weaving of four square 
yards. Nothing is paid for the day spent in preparing the warp. The average 
earning of a weaver is about four annas a day. The master workman takes an 
advance in money from the dealer and either makes according to the tatter's order or 
sells to him whatever is turned out. The warp is of hand-spun yam from new cotton. 
The weft is nsually hand-^pun yarn from spent cotton. Such darid sell at ten annas 
to fourteen annas a square yard. Better qualities utilising mill yam are also manu- 
factured, but in small quantities. The machine yam usually comes from Cawnp<ne. 
The yam is as a role purchased by the master workman himself in the daily markets 
in Bareilly uid adjoining villages. Only occasionally the yam is advanced by the 
dealer. The blue and black colours are obtained with vegetable indigo. For the 
other tints, aniline dyes are employed. A rangrez or professional dyer is kept in 
permanent employ at the larger factories. In the smaller establishments, ordinai7 
workmen do all the dyeing. About half the darts made are of the bed size. Seven 
dealers (of whom two are MuBalmans) monopolise the trade and export to other dis- 
tricts. The business is steadily increasing. The daria manufactured in the city of 
Meerut, mostly for contractors bo the Army departments, are of vei; inferior quality. 
There are about one hundred and fifty weavers, all Mosalmans. Only hand-spun 
cotton is used, the weft being almost always of spent cotton. Aniline dyes are ezclu- 
sively used, even for black and blue, the weavers themselves doing the dyeing, The 
texture is very thin. The price of these dart's ranges from eight annas a square yard. 
I was told the demand was increasing. Similar conditions prevail in most other centres 
of the industry. Darie are as a rule woven in towns, bat in the disoict of Meerut 
^ good deal of the industry is carried on in the villages of Sardhana and Baghpat 
tahsiifi. At Cawnpore, the dari industry has been to a great extent organised by the 
hxgs cotton mills and tent manufacturers. The actual weaving is done on hand looms 
by weavers with no better training than those in other towns. The miUs supply yam 
(generally of their own manuiacture) and dyea to a contractor who sets up looms 
inside the mill enclosures and employs the actual weavers. Synthetic dyes are utilised 
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but with goo.d results owing to skilled manipolatioQ and Uie use of proper apparatus and 
power. The superiority of the Cawnpore daris over the bazar article is due to better 
dyeing and careful superrisioa on the port of the mill authorities. Otherwise the system 
of advances prevails and the condition of the weaver himself is not very satisfactory,* 

I am not aware of any experiments having been made in this country with an 
improved or fly-shuttle loom in dari weaving. With certain alterations an improved 
loom may possibly be used for weaving carpets of the bed size. The attenti(m of 
inventors may be drawn to this matter. Much benefit will also result to the industry 
if better methods of utilising the auilina dyes caa be introduced. Small factories 
might be established in the principal centres of the industry under competent dyers 
-in order to supply properly dyed yam to the weavers. These fEtctories could work 
with chemical as well as vegetable dyes, and would not require a lai^ capital, as the 
yam would bo supplied by the weaver himself. I venture to think such &otoriea vriU 
prove veiy protitable besides being of great service to the dari industry. The chief 
obstacle to the development of the present induBtry is the impoverished condition of the 
master as well as journeyman weaver. Under the system of advances they are bound 
hand and foot to the middleman dealer, who again has not sufficient enlightenment 
and enterprise to adopt modem methods of advertisement and busiuesB organisation. 
The cost of the raw materials in the case of darts is not veiy large. There ia oonsi- 
derable communal feeling amongst the dari weavers, especially in Agra, Both 
loom-owners and journeymen wearers there expressed to me a desire for easier credit. 
Co-operation ought to prove as successful amongst the dart weavers of Agra as it 
has done amongst the silk weavers of Benares. 

Cotton daris or satranjie are now charged second class rates by the railways. 
Considering their value compared with cotton pieoe>goods and woollen carpets, the 
present rates appear to be excessive and I have separately advocated the removal of 
cotton carpets to the first class tariff rates. 

I have been informed on good authority that a market could be found in Europe 
for tapestry daris (but not for plain or striped daris). If the indostry were in the 
hands of enterprising merchants, this market could be cultivated and developed. 

Complaints have also been made to me by dari dealers of the competition of the 
jail industry. It is alleged that jail daris, although rich in patterns and good in 

• In paca a of Ui Hanagniih od Cirpet Ibklif in th* BokiIiit Pmldntcj, Csptun Twin ipcaki of ths Agn lod Csinipor* 
4arit u Uing "»hl« aUh ittuB-drlien muhlncij to completelj on*! ererj lo<»llj-produMd im oi ilmplg tttlped design." 
Tk* rabniiM la Mmb pawn bhuI hin b«m rank nndu > minppietinuion, 
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qtudity, are sold cheaper than they could be manufactured with f¥ee labour. I have not 
myself seen many jail daria in the bazars, and was under the impression that latterly 
manufacture was confined to orders from Qovemment departments. The matter 
perhaps deserves further departmental inquiry. 

60, The tcnt3 manufactured in these provinces are mostly of mill-made cloth. 
At one time a considerable quantity of hand-made cloth was used, but this is no 
longer the case. The industiy is carried on in an organised manner by the cotton 
mills of Cawnpore and some smaller European tirms in that city. The suluidiaTy 
indostiy of dart manufacture at Cawnpore has already been referred to. There is a 
large tent factory belonging to an Indian Jinn at Agra which gets orders from the 
Army departments. Smaller factories are to be found in Heemt, Bareilly and other 
towns. Fatehgarh tents have a considerable reputation. There are about eight 
factories in Fatehgarh owned by Hindus ' as well as Musalmuis, The cloth is either 
purchased locally or imported from Calcutta or Cawnpore. It is then given out to 
dw Sadhs (the calico-printing community of the adjoining town of Farmkhabad) to be 
Ueached, dyed and printed. Alter these operations have been completed, dargia 
are employed on monthly wages to make up the cloth. The leather is bought locally 
or at Cawnpore and Calcutta and local tnocAts work up the leather fittings. The 
wooden posts are imported by the river (Ganges) and bamboos come also by river 
from the Eastern districts or from Hardwar. The tata (for sacking and matting 
.venutdahs) are hand-made and oblained from the South Oadh districts through the 
Cawnpore market. Cotton ropes and tape as also cotton flobr carpets are purchased 
from local manufacturers, The tents of Fatehgarh find a sale mostly in the native 
statea of Rajpntana and Central India. The only lines of improvement that can be 
nggeated are bettor otganisation and more extensive advertisement as well as prompt 
exeoQtJon of orders. 
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C^apf^r //.— CAff Silk Jndusfry. 

61. The varionB attempts to introduce sericultore into these proTincM ore 
described by Mr. Ynsuf Ali in his Monograpli on silk fabrics. At tbe time be wrote 
(1899) experiments were in progress at Chakrata, Dehra Dan and Partabgarh for 
tbe caltivation of silk. In Ghakrata the Forest department tried to acclimatij» the 
Chinese tasar worm. This experiment did not prove a success and was abandoned 
after two years. The insect thrived best upon the leaves of the Karshu oak CQuerous 
eem-Uarfifolia) at an elevation of 8,500 to 10,000 feet above sea-level. In Dehra 
Dun the lands of the Lister Grant, where sericulture was tried, have since been sold to 
an Indian gentleman and no cocoons are reared now. In Farbabgarh Baja Bampal 
Singh of Kalakankar still continues to rear eri and mulberry silk worms. He 
introduces new seed at least once a year, but also uses Bome homegrown seed. The 
silk is reeled on the estate and whatever is left over after the personal needs of the 
Baja are satisfied is sold through Messrs. Moran & Co. in Calcutta. The Raja has 
informed me that he has obtained up to sLxteen rupees per seer for his mulberry 
reeled silk. He thinks his tenants are now beginning to take an interest in sericnl* 
ture. In the Baja's opinion an extension of the business will be prolitable both to 
himself and his tenants. 

62. In the hilly tracts in South Mirzapur, cocoons of the wild tasar are ooUected 
by the aboriginal Kols.* Two crops are obtained, in September and November. 
In a normal year, the number of cocoons collected has been calculated to be about 
four millions. There is a great falling off in seasons of drought and scarcity. 
In some cases the collector himself reels the cocoons, but the greater portion are brought 
in to Ahraura (in the Mirzapur district), where a colony of Nandk^nthi pattocu is 
settled. There are about forty famihes of this caste who purchase the cocoons, reel 
them and manufacture two varieties of tasar locally known as dungri and ohlxMvx^ 
Sometimes traders firom Bengal, especially from Bhagalpur which is the centre of the 
fia/ta sil^ industry, purchase the raw cocoons at a price of five to six rupees per 
thousand, but the quantity of raw cocoons exported in this manner is small. The 
locally reeled dungri is exported to the Central Provinces f (Nagpur, Bhandara, Bilas- 
pur, &c.), and fetches a price between fourteen and sixteen rupees per ser. The 
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Inferior variety (okkena) ia purchased mostly by the weavers of silk and cotton nniona 
of Benares, Azamgarh, Bhagalpur, Pataa, Qaya etc In a normal year cJthena silk 
Belts at A hraara at fonr to seven rupees per ser. Mr, Tnsnf -Ali suggested the extension 
; _ ■(,{ the industry to the Karwi aub-division of the Banda district ' where the country 

resembles south Mirzapur, No e£Ebrt8 have, however, been made in this direction. 
Considering the consumption of silk cloths of various kinds in the province it seems a 
paty that the best portion of home-grown silk should be exported. Ahraura is within 
ea^ distance of Benares and Azamgarh, the two centres of the silk cloth industry in 
the province. The organisation and development of the Ahmura industry and the 
utilisation within the province of the raw silk turned out there are matters deserving 
the attention of local capitalists. 

Trafllo R^iurnm 53, The traffic returns coDceming the import and export of raw silk do not give 

any satistactoiy results. On account of its price a large proportion of the consignments 
of silk ia carried by passenger train or by post, and as the totiJ weight is comparatively 
small, errors easily creep in. For instance, in 1905-06 Rohilkhand exported sixty-fonr 
maunds of Indian raw silk to the Punjab and none whatever in the previous year. 
No silk is reared in Rohilkhand and there is no large silk depdt there either. Again, 
the total imports in 1905-06 of foreign raw silk into the province are shown as nine 
maunds, — ail to the Agra block, — whereas all the silk for Benares Cossi silk oome« 
from foreign countries through Bombay port, 

PopultManWM*- 51- The population statistics for the silk industry according to the 1901 census 

are given below '.—^ 

Silk oaritri, tpinntri, atavtrt, hraii ani thread maitri. 
I.— AotMl nOTkeri— 

(1) Onlj lilk— 
M»tai ... ... „ ... .„ 8,881 

FamkU* _. ... ... ,„ ,„ s,4ig 

(2) ParUalljFigiionltBriiti— 
M»Im .- ... ... ... ... 61 

Famalw ... « „. ,^ ... 4 

II.— Dependkntf, botb teiDi »• ,.. .. ... fl,416 

ToUl „ 18,857 

18B1 Ctntm*. ' 

FroTlnaisl — 

M»1b« .» ^ .„ ... _ 8,088 

FsDuI ... ... ,„ .„ 6,8S8 



tlom. 



14.886 (orbMi 14^718) 



SsDHM MMonted for 19,871. 
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55. The chief centres of the silk industry in the proTiuces are Benares and 
Some silk wearing is also carried on in the tOwna of Agra, Jhansi and 

Farrukhabad. At Agra, there are only eight or ten Julaha families in muhallaa Shah* 
^anj and Nai-ki-Mandi who still practice silk weaving. The yam is purchased locally, 
and the iabrics known as susi, itaioha, daryai and doria are usu^y woven. Aniline 
dyes are oaed. The outturn is not of high merit and is sold in tiie local market. 
There ia very little enterprise amongst the Agra ailk weavers. In some cases I found 
that dealers came down from Amritaar with yam and dyes and employed Agra weavers 
on piece-wages. The cloth is taken back to Amritsar and I fancy is ultimately pawed 
off as Amritsar silkj Unlike Benares, there is not in Agra any silk weaving with 
gold or silver kalabatun. Considering the favourable situation of Agra (at the junc- 
tion of many railways and close to the native states of Rajputana and Central India) 
and the great influx of visitors during the cold weather, there should be no lack of 
demand if really good silk Bta&a were manufactured locally. The success and prosperity 
of the Agra embroidery firms should stimulate the capitalists of the town to establish 
small silk weaving factories. Labour if properly remunerated would be forthcoming 
locally and could also be recruited from Farrukhabad, Jhansi and Benaree. There 
should be no difficulty whatever in effecting improvements in designs. Economy in 
the process of weaving will also probably be found fea^hle, as has been amply demon- 
strated by the enterprising propietors of the Miaakshi silk cU)th factory at Madura 
in South India. A small matter of detail connected with silk weaving in Agra ia the 
levy of octroi duty on silk yam. The weavers complain that even the yam imported 
from Amritsar mentioned above has to pay the municipal duty. In view of the 
depressed condition of the industry in Agra, I think the duty on silk yam may well be 
remitted. In Jhansi and Farrukhabad the use of silk yam is now almost confined to 
the manufiEUiture of cotton cloths (especially earig and Uhryaa for women) with silk 
borders. Imported silk is utilised, the weaver buying it from the local dealer who gete 
his requirements from Cawnpore or Bombay. The borders are very pretty and artistic 
and this class of goods is likely to have a decent sale in the larger towns if properly 
advertised or exhibited in the drapers' shops. In these two towns I came across some 
samples of cloth with a cotton warp and silk weft similar to the muslins of Mau in the 
Ajcamgarh di^ct. There is no special class of silk weavers either at Jhansi or at 
Farrokhabad. 

56. In Azamgarh, cotton and silk union is the speciality of Mubarakpnr although 
some Azamgarh satin is mana&ctured in Mau, Kopa and one or two other places, 
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The fabrics usually woven ate eangig and ghallaa. They will be found described 
in Mr. Tusuf Ali's monograph on silk fabrics (pages 89 and 91). The warp ts 
usually cotton and the weft is silk or vice versd. The raw material used is both 
mulberry and tasar silk imported mainly from Bengal. Clotb of Tarious textures, 
checks, stripes and plain is manufactured. The work is fine and artistic. The 
gkaltas are as a rule woTen with white yam and then dyed by the dealer. Chemical 
dyes are used. The dyers mostly live in Azamgarh and are paid piece wages. 
As in other centres of silk manufacture, complaints are rife about the unsatisfactory 
character of the dyeing processes now in vnguo. The dyeing of silk yam should 
receive early attention from any dyeing experts that may be employed by Government. 
In the district of Azamgarh, the weaver as a rule bays his own yam and sells the 
finished product (sometimes uudyed) to the dealer. The mahajan and the dealer are 
not always the same. The price of cotton as well as of silk yarn* has risen very much 
in recent years. Owing to unfavourable agricultural seasons the demand for Azam- 
garh satin has contracted and the prices even outside the province have not kept pace 
with the rise in the price of the raw materials. Plague has been severe in the Azam- 
garh district during the last few years and a large number of artisans has succumbed 
to the disease. All these causes have contributed to a depression in the satin industry, 
and I was told that some silk weavers had descended to the weaving of dakkini cotton 
pagria. The remedies that suggest themselves are : — 

(1) Co-operation in the purchase of yam. The silk weavers of Azamgarh are not 

quite so destitute as the average cotton weavers of the province, conse- 
quentiy the difficulties in the way of co-operation will not probably be very 
great. 

(2) Outside the province, a market for Azamgarh satin is found in Calcntta, Nepal 

and Hyderabad. If up to date commercial methods are adopted, the 
provincial market can be developed and new openings will probably be 
discovered in the Punjab, Sindh, the Musalman States of Bajputana, 
Central India, etc. The use of pure silk being forbidden to the orthodox 
Musalman, a stuff like Azamgarh satin t>hould have a wide popularity 
in that community. Azamgarh (specially Mubarakpur) is not a very acces- 
sible place and the dealers are old-fashioned in their method8.f The 
employment of modem business pushing devices is absolutely necessary. 

■ Bm BstUw dI th» Tnde at ladii In 19M-0T, pi^* SI. 
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(3) The establishmeaC of Bmall factories by enterprising and educated men. The 

adoptioa of improTed looms will probably be found practicable. A email 
capitalist will be able to purchase yam and Bell his outturn on more 
adraiitageous terms thau the cottage weaver. He should also succeed 
in introducing new designs and should get into better touch with the 
consumer. 

(4) Improvement in dyeing methods. 

57. The different branches of tho Benares silk Industry may be thus classified : — (3) E 

(1) Tarkaahes or wlreroakers and gilders. 

(2) Silver and gold thread or kaiahatun makers ; these two classes will be treated 

in detail below. 

(3) Dyers — the dyeing is in some cases done by the Julaha weaver himself, but as 

a rule by a special class known as Laheras. I have nothing to add to the 
description of tl^e processes given in chapter IV of Mr. Tusuf Ah'a 
Monograph. As silk fabrics wear longer than cotton or woollen stu£& and 
partake more of the nature of art products, the question of dyeing is com- 
paratively more important. There is frequent complaint now about the 
quality of the Benares silk colourd, Only imported dyes are employed, but 
the dyeis and tho weavers have not yet mastered tho art of the use of 
foreign dyes. 

(4) Designers.— Old deaigns are mostly used. The design is first drawn on 

talc or paper, theu the designer makes out a model of it in cotton 
thread on small frames. This art is known to only mx or seven funiliea in 
Benares, who have a natural antipathy to any increase in their numbers. 
(I understand one man recently leamt the process at Bombay and 
Ahmedabad.) Consequently very large sums have to be paid to the designer - 
if it is desired to introduce any new or original design and txansfer 
it from paper to the yam &ame. In Surat and Ahmedabad also the 
number of brocade designers is very limited, 

(5) Weavers. — Of these there are now three classes, vit. : — 

(a) Sari and dupatta makers, — The work is simpler than in the case of 
katnkhwab, pot, amru, mashm, &c The largest business is, however, 
done in this class of garments as there is a great sale among the well-to- 
do pilgrims to Benares. Silk saris and dupattua aro also preferred for 
all ceremonial occasions by orthcdox Hindus. 
43 



Digitized by 



Googk 



tlji Silft Jnbustrg. 



(fc) Brocade weavers, — The various kinds are fully described by Mr. Yusuf AU 

in his monograph, 
(fl) Plain Kaahi silk weavers. 

(8) Embroiderers. — The number of this class is comparatively flmall. They are 
employed by fairly well-to-do firms to embroider with kalabatitn and ealma 
aitara, etc., varioaa febrics such as cape, shawls, ecarveB, horse and elephant 
trappings, etc 
The raw silk for the first two classes or real Benares silk fabrics is imported ttlmosc 
entirely from the Murshidabad, Maldah and Rajshahi distticts in Bengal. A very 
small proportion of China silk imported through Bombay is sometimes used. The 
loom is a highly specialized one, and the proceasea of warping and weaving, including 
pattern-making, have been clearly explained by Mr. Yusuf Ali. 
PHUnKoMMKIk. ^8. Plain Kashi silk is a stuff the weaving of which was introduced into 

Benares about ten years e^o. It washes well, is durable and can be made of yarious 
textures and is easily woven into checks and stripes. . These qualities as well as the 
■cheapness have contributed to its great popularity. The yam is supplied to the 
Benarea weavers almost entirely by an Italian firm in Bombay. It is imported from 
Italy where there are ten mills manufacturing the yam. The " Societt per la Filatura 
dei caacami di Seta " of Milan has practically a monopoly of the trade in Italy. The 
Societfi Anonyme of Lyons and the " Industrie Gesellschaft furSchappe " at Basle also 
spin this yam. The materials from which the spun yarn is made ate the usual kinds 
of waste and refuse resultmg from the several processes connected with the reeling and 
throwing and manufacture of silk as well as from damaged cocoons.* Figures obtained 
■from Italy show that 433 quintaU or about 43 tons of this yam were exported frxjm 
Italy to this country in 1907. The mills mentioned above have a fairly lai^ capacity 
and there is no immediate danger of a contraction or stoppage of supply. More than 
a million pounds in weight of waste silk are exported from India every year and there 
is also a considerable exportation of cocoons.t The question whether Indian-waste 
ffllk can be utilised for the spinning of " Schappe " (as Kashi silk yarn is called on the 
Continent) is worthy of investigation by the silk factories of Bengal and also by persons 
interested in the Eashi silk weaving industry of Benares. Messra. Parker, Sumner 
& Co., a British firm of Milan, will be prepared to supply estimates, mfonnation and 
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expert advice should there be any intention of starting tlie industty in India. It may 
also be of interest to Kashi silk weavers in this country to know that iaiily good 
qualities of chappe or spun silk are manufactured in England. Information regarding 
them can be obtained from the Silk Association of Qreat Brittun and Ireland, Leek. 

59. The silk weavers of Benares are all Julahos. They do not weavfe cotton 
doth, and may be divided into three di£ferent classes : — 

(1) tiioee who work for wholesale and retail dealers, the dealers being not them- 

selves of the weaving class ; ^ 

(2) those who woik for the bazar and sell their own goods ; 

(3) those who work for Muhammadan karlckanedar$ or factoiy owners who are 

tiiemselvos richer members of the weaver chias. 
The brocade workers are almost all in the third class, while the other two classes 
represent the aari and dupatta makers and the Kashl silk weavers. The yam is ia 
almost all cases sold by a dealer and not imputed directly by the karkhanedar. The 
same system now holds good for gold threads also. The first class of artizans are 
almost entirely within the power of the middleman dealer, who advances the yam and 
takes the manufactured product either as a purchase or on commission sale. It was 
for the benefit of this class mainly that the Benares Silk Weavers' Co-operative 
Association was started, and the results have so far been eminently successful. 

60. The traffic returns for silk piece-goods are not reliable for reasons mentioned 
above for raw silk returns. Another misleading circumstance is that cotton and silk 
mixed' piece-goods, as also silk piece-goods mixed or worked with metal are classed 
imder the general head "all other articles of merchaniise." Similarly silk scarves 
and turbans are classed under " apparel." Thus practically all the manufactures of 
Benares and Azamgarh are excluded from the bead " silk piece-goods " in thetraffio 
retums. We can, however, form some idea of the import trade from the returns. In 
1904-05 498 mannds oifortign silk goods came &om Bombay seaport, almost entirely 
to the Allahabad division. Out of it 278 maunds were exported mainly through Agra 
to Bajpntana. In 1905-06 244 maunds were imported and only 13 exported. In 
1906-07, the imports fell Co 176 maunds and the exports rose to 61 maunds. Of 
Indian silk piece-goods 1,403 maunds were imported in 1904-05, and 163 maunds were 
exported, la 1905-06 982 maunds were imported and IS exported. The figures for 
1906-07 are 1,057 and 35 maund'j respectively. The imports como mostly from Bengal 
and Bombay. Benares at odc time used to be ths groat distributing centre in this 
province for imported silk goods, but Cawapore is now fast taking the premier place in 
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this reBpect. The Btuffa imported from Bengal are mostly Murshidabad alks, the tasar 
garments of Western Bengal, and the mixed products known as bafta, &c., of Bhagal- 
pur. From Bombay the piece-goods imported are, I believe, mostly the producta of 
the Bassoon mills. 
9uag—ind ito- 61. Considering that the silk industry of this province has to depend almost 

entirely on imported raw materials, I am afraid that there is not much chance of any 
wide or rapid developmeDt. It is difficult to make any estimate of the value of the 
products turned out by the looms in Azamgarh and Benares. The general impression 
IS that the volume of the business has not declined in recent years. The suggestions 
for the improvement of the cotton-weaviug industry apply with necessary modifications 
to the silk industry and do not require repetition. As regards raw materials, I 
would again draw the attention of the enterprising residents of Mirzapur, Benares 
and Allahabad to the taaar silk of South Mirzapur. It now finds its way to distant 
Sambalpur in Orissa and Bilaspur in the Central Provinces. With careful supervision 
and requisite technical knowledge it could probably be utiUsed for the weaving of fabrics 
of rough silk or silk and fibre unions which are now so fashionable for hot weather use 
and of which an increasing quantity is imported every year from Bengal and abroad. 
Mention has also been made above of the feasibility of spinning " schappe " or Eashi 
silk yam in this countiy if not in this province. The subsidiary industry of gold thread 
manufacture is discussed below. The question of dyeing has been briefly referred to 
above and will also be separately considered later on. I am inclined to attach very 
great importance to expert investigations in the methods of bleaching and dyeing 
silk and to teaching the dyer the proper use of both vegetable and synthetic dyes and 
mordants. Qood and fresh designs are an important element towards the continued 
prosperity of the real Benares silk industry. The weavers told me that their customers 
frequently asked for new designs, but, as stated above, in Benares the initial cost 
of bansferring a design from paper to the cotton thread frame was almost prohibitive. 
The industry will receive a real impetus if a school of drawing and designs could be 
established at Benares which would aoiong other things introduce new designs and 
teach the art of transferring them to the loom. This school of dedgns will also be 
of great benefit to the other art industries of Benares, e.g. brass and German silver 
work. I am also hopeful that considerable improvements can be efifected even in Uie 
band processes of warping and weaving. The experience of the Hewett Weaving 
School at Bara Banki and of several small hind factorius in tho province has conclu- 
sively demonstrated that automatic looms like the Salvation Army patent and the 



Digitized by 



Googk 



IDji Silft Jnbiulrg. 



Japanese looms are thoroaghly well adapted for the weaving of plain Eashi silk 
and the profit on the weaving is much large than in the case of the ordinary fixed 
sbattie loom. Z would suggest that the Benarea Silk Weareis' Co-operative Association 
should try to introduce improved looms for the manufacture of this article. In Madura 
in South India I saw the Minakshi silk cloth factory using a new improved loom 
(known as the Ampthill patent loom) for weaving fine silk cloth with borders 
and fringes of various patterns, In the proposed experimental weaving station at 
Benares, provision Is likely to he made for investigations in silk weaving and it 
is to be hoped that the looms for weaving saris and brocades will be improved 
or simplified. I am also inclined to 'think that the establishment in one of the 
centres of the silk industry in this province of a silk cloth power mill run on 
modem lines is likely to prove a profitable venture. The Sassoon mills of Bombay 
are well known and there is a very successful mill io the northern suburbs of Calcutta 
belonging to and managed by a Musalman firm. The question of &eighb on raw 
materials is not so important in tho case of a silk mill as in cotton or woollen mills, 
and we shall have the great advantage of the hereditary skill and aptitude of our silk 
artisans. Owing to the steadily rising standard of life the consumption of silk fabrics 
is on the increase among the upper classes, and a market for all the products of the 
mill will probably be found in the province itself. 

62. The gold and silver wire and allied trades may conveniently be treated of q^m g^^ mllvr 
here. The various branches of this industry are : — 

(1) KanA^la Kaahi — Or beating out of a piece of plain silver, or diver pUted 

with gold leaf, into thick wire. 

(2) Tarhathi. — The process of lengthening out the thick wire into thin wire 

or thread, the thinness being regulated according to the purpose for 
which the stufi is wanted, 

(3) Tardabk&na—Oi the flattening of the thin wire to produce what ia 

known as Iddla, used for making laces or Mradani. 

(4) £"01060(11 »- making, or the twisting of the gold or silver thread round 

silk thread to produce a composite twist which is used in the weaving of 
brocade and similar stuff, 

(5) The manufacture of talma (wire curled into a spiral form) and titarn 

(stars and spangles) -used for embroidery. These are made out of either 
round thin wire or hidla mentioned above. 

(6) The weaving of gota or lace with a silk or cotton warp and h&dla woof. 
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(7) Zardozi or embioideiy of fine cotton, silk, or velvet cloth with talma 

eitara. 

(8) Kamdtini or embroidtry of cotton, silk or velvet cloth with gold or silver 

wire aDd thread. 
The processes of the different etages enamerated above will be found deecribed in 
considerable detail in Mr. Charles's Monofjraph on Gold and SiJver Ware (pages 13, et 
eeq.) and in Dr. Hoey'a Monograph on Trade and Manufactures in Korthem 
India ^pages 110, 1 29 and 196) ; it is therefore unnecessary to explain them here agaio. 
The tools aiid implements used are of the simplest kind, and so far as I have been 
able to ascertain, except in the flattening of the thio wire to produce bddla, and 
in twisting gold wire round sUk thread to manufacture kalabatun, no improved 
mechanical contrivances have been introduced within present memory. The artisans 
contine themselves as a rule to only one branch of the industry. They are recruited 
from all castes, specially in the four preliminary processes described above. The first 
three stages of the industry (lengthening out of the piece of silver into wire and 
, beating it flat) demand some degree of physical strength, while kalalatun making 
Is monotonous work that can be done by aged persons with some staying 
power. The wages in the first three processes are about four uinas a day while a 
kalalatun maker earns only two to three annas daily. For reasons which I have not 
been able to ascertain, the manufacture of aalma is the peculiar province of ^lanfa 
women who are as usual paid very low wages. In eitara making a certain degree 
of artistic skill is required and I found in Lucknow and Agra men earning eight to ten 
annaa a day. The weaving of gota or lace ia usually done in Lucknow and Agra by 
i^hattris, both men and women, at their own homes. In Bareilly, there are over two 
hundred lace or gota weavers, a veiy large proportion being Mnsalmans. As nearly 
all the inmates of a house, adults as well as children, participate in the different 
processes, during the intervals of domestic work, it is diEKcult to make an estimate 
of the rata of wages. Zardozi and h&mdani are in Benares restricted to Julahas, but 
in Agra I saw other castes also working at this trade. Considerable artistic skill is 
demanded in this work, and wages vary greatly. Some men earn as much as a rupee 
a day. 
C«#ttr»aorth«M- 63. The chief centres of tha industry in the United Provinces are Benares, 

Lucknow and Agra and, on a smaller scale, Bareilly. In Benares, the principal objec- 
tive is the manufacture of kalahatun which is so greatly in request for the silk 
weaving of the city. Some kalahatun also used to be exported in former years to 
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Ahmedabad, Foona, Madura and other centres of hand-loom eilk weaving ia south 
■India. In Lacknow and Agra, the branches of the industry most practised are the 
manu&ctare of ealma aitara, the weaving of lace and embroidery work. Their 
development was probably due to the patronage of the Musalmsn courts. .Bareilly < . . 
has about three hundred persons engaged in the proceasea of silver wire drawing and 
flattening and as many lace-weavers. Very little gold vixe is manqfactared in Bareilly 
and there ia no salma eitara or embroidery work. In all these towns, the different 
branches of the industry are in the hands of large dealers, usually Banias or Ehattris 
who empby the artisans, occasionally on daily but oftenest on piece wages. In some 
cases a master workman employs other aitisans undrr himself. Sometimes a dealer 
confines himself to oue branch of the industry, e.g. kandilakaeki or embroideiy. Other 
dealers would oilen combine in their business two or three branches of the industry, 
e.g. in Benares many men purchase the thick wire from the kandilakash and sell it 
intheformof italabafun. As mentioned above the manufactoreof solnia, the weaving 
of goia and sometimes embroidery work also are cturied on at the homes of the artisans. 
In such cases the emplt^er weighs out to the artisan all the raw materials (inclading 
cloth in the case of embroideries). 

64. Within recent years, the bnsinesB of halabatun mannfactore has suffered DmoHtf of im 
a serioQS decline in Benares, It is impossible to get even approximately accurate ^ 
figures. The number of men employed in Benares in the various branches of the 
industry about fifteen years ago is said to have been as many as 2,500, I do not think 
more than a thousand persons are engaged in the industry now. The causes of the 
decline are— 

(1) the use of gold thread imported from Lyons in France. The retail price of 

the imported thread is a little less than that of the hand-made article. The 
imported stuff has less gold or silver than country-made kalabatun, but it 
is finer, more glossy and more uniform than the latter. Moreover, for the 
same -weight it ia longer — consequently in weaving a particular piece of 
garment, a smaller quantity of foreign thread ia required. Its use ia 
therefore expanding very fast ; 

(2) the use of false smoked kalabatun in which there ia no gold or silver (see 

a description of the process in Mr, Charles's monograph on gold and 
silver ware, page 15). Owing to the lack of proper oi^anisation in the 
brocade weaving community,- shoddy ware is often tnmed out nowadays 
and passed off to unwary coHtomers. Similarly among the dealers in 
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embroidery, German silks are often used as the basis of the Benares gold- 
or silver embroidery. Such suicidal practices cannot be too stxoQgly eon- 
demned. 

*fSflv«t0if r«« 65. .It is exceedingly diflBcult to suggest steps for the revival of the (ala&alun 

industry. I have not b3en able to discover why the draw-bench of the English 
artisan is not employed for the preliminary processes. Presumably it will mean a 
great saving of labour and uniformity in the thickness of the wire. The point deeervee 
investigation by a mechanical engineer. Two improvements in tools have been referred 
to above. One is a machine for hammeriDg the gold gr silver wire to the flatness 
required for badla (a description will be found in Mr, Charles's monograph, page 16). 
The other is a ring spindb arrangement to wind gold thread round silk in order to 
manufacture kalabatan. Both these machines are worked by hand. Three or four 
firms in Benares have adopted them and at present employ artisans from Surat to 
work tbem. The general opinion in Benares ssems to be that the first machine tarns 
out good uniform badla, but the product of the second machine is not so good as the 
kalalatutt imported from Lyons. This is, however, exactly contrary to the 
experience of the manufacturers in Sarat and Abmedabad. In both these towns there 
is a considerable industry in the manufacture of gold and silver thread, kalahatnn, lace 
and silk brocades. I was told that the industry had not sjifiered any serious decline 
in recent years. The climate of Ahmedabad is on account of its excessivejlrynees 
nnfavQurable for the preliminary stages of kandilakaehi and tarhaahi. Wire 
drawn to a certain standard of fineness is imported there firom Bombay, It is made 
finer and converted into kalabatun at Ahmedabad. In Surat all the stages of the 
industry are practised. The machine for flattening out the wire is very little used 
either, at Surat or Ahmedabad bscause I was informed it affected the strength and 
.durability of the wire. On the other band the Benares method of twisting the wire 
round (he cotton ox silk thread has been totally discarded at Surat and Ahmedabad 
infaVourof the hand machine. One boy or woman turns out four to five times the 
quantity ot kalabatun manuffictured by one man at Benares. The thread, so far as 
I could judge from inspection at tbo factories at Surat and Ahmedabad, is nearly as 
uniform and lustrous aa the Lyons thread and the material is of course purer. A well- 
made machine which can be minded by one person costs about Ks. 150 in Surat. It 
is simple in construction and can, I think, be manufactured at an equal cost at any 
town in this province. I also visited Burhanpur in the Central Provinces, another 
well-known centre ofth; gold thread industry. The volume of trade tb^re is not very 
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large and the processes are exactly the same as in these proviacea. I would strongly 
recommeDd the adoption for the Benares knlabatun industry of well made machines 
of the Snrat type. Attempts made to ascertain the methods of manofactuie adopted , 
in Lyons have not been aucceiisful. The materials there are generally copper faced 
with silver or with gold. A cotton thread is more often used than silk thread. The 
machinery, I understand, is all worked by hand, and very little power is used." The 
manufacturers guard their respective processes with jealous care, and I have no 
information as to how the silver coated copper wire is drawn out or twisted, with the 
cotton thread. 

Apart from the adoption of labour saving tools and machinery, the enforce- 
ment of strictly honest deaUngs on the part of all conncclod with the industry may 
effect some improvement in its condition. Owing, however, to the artisans belonging 
to different castes, and the diversity of interest between the employers and the employed, 
the industry does not lend itself to organisation on communal lines. Hie price 
of the raw materials is out of all proportion to the value of labour. There is con- 
sequently not much hope in any system of co-operative production amongst the 
artisans. 

66. The volume of business iu Agra in these allied industries is much smaller CmndWon of th» 
than at Benares or Lucknow. Owiog to social changes in progress, the demand for 
real gota or gold and silver lace as well as for expensive embroideries among the Ind ian 
population has much decreased. The growth of a market in Europe and amtmgst 
tourists has not balanced the falling off iu the local market. As a resnlt of the decline 
m consumption the number of artisans engaged at Agra has gone down in recent 
years. In Lucknow, on the other hand, the industry seems to be in a stationary 
condition. The number of dealers is the same as before, but I am informed the 
number of artisans has slightly increased although their money-wages have not risen 
at aU within the last thirty years. This last-mentioned phenomenon is probably 
to be ascribed to the fact that the average quality of the goods in demand and 
manufactured has deteriorated and the artisan has come down from the position 
of an artist to that of a journeyman worker. In Lucknow there was from time 
umnemorial a so-called " mint " where the silver for the kandilakash was melted under 
communal supervision and its purity was thus guaranteed. At the present date 
there arc three common melting godowns, one belonging to the Saraogi community 
and two to the Bisnis. There is no such institution at cither Agra or Benares. The 
comparative good repute in which I.ucknow lace and embroidery work is still held 
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is probably due to the " mint " syBtem'. There has been no marked change in Tecent 
years in the condition of the iadastry at Bareilly. 
, 67. I Tentore to think no technical instruction in schools is necessary for these 

industries ia their present state of development, except perhaps in the matter of 
demgna The only way to arrest the decline of these iadostries irould be their better 
organisation in small factories employing labour saving machinery on the system 
adopted by the braid and lace makers at Barmen in Qermany or in different parts 
of France. If the industry ever reaches that stage, previous technical instmction 
for the hands will be oseful and necessary. 
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Qfiapier III.~^be Woollen Jndusfn/. 

68. The chief obstacle to the progress of the woollen industry in these jffovincea Supply of raw 
is the scarcity of raw material of a passable quality. The sheep of the provinces 
yield a hard, dry and frizzly wool, almost devoid of natural grease. There is, more- 
over, a great unevenuess of fibre and a tendency to the occurrence of dead hairs, 
which gready diminish the value of the wool for manufacturing purposes. It would 
appear that the gadarias keep sheep almost as much for the proiits derived 
from hiring out the flock for manure or selling them for the table as for the wool 
Mr, Pirn* estimates the provincial outturn of wool to he thirty-two thousand maunds. 
In 1901-02 the province imported twenty-eight thousand maunds of wool and exported 
thirteen thousand. In 1905-06 the imports and exports were seventeen thooaand - ^ 

and thirtieen thousand maunds respectively. The figures for 1906-07 were seventeen 
thousand and eleven thousand maunds respectively. The imported wool cpmea 
mostly &om the Punjab and Bajputana. Comparatively smaller quantities are sent 
by Thibet, Nepal and Australia. The exports go mostly to Bengal, probably to be 
shipped out of the country. I do not think the import figures include Thibetan wool 
brought in every autumn by Bhotia merchants from the Qartok market and sold at 
Tanakpur and Ebldwani at the foot of the Eumaun hills. During the winter theae- 
tradera receive advances from the agents of the large Indian mills and exporters and 
stipulate to supply wool during the following season at a fixed price. They purchase 
the wool on their return to Qartok during the summer. Owing to the system of 
advances the Bhotias (mostly inhabitants of the district of Almora) have to bear all' 
losses due to fluctuations in price. This hampers the trade, which also sufifers from " ' - ' ' 
difficult communications. An improvement of the roads, specially over the Lipulekh 
pass, is urgenUy called for. The quantity of Thibetan wool placed on the Indian 
market has increased of late, but the extent of pasture ground in Thibet is limited 
and a very large expansion of this trade cannot be hoped for. Thus the central problem ' 
in the woollen industry is tho supply of raw wool. I believe the question of the ' 
improvement of local breeds of sheep is already engaging the attention of tho Agri* 
cultural and Veterinary departments of the province. 

• Konogntb on ITMtlm PoMti, Me, 
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69. Excluding raw wool, and carpets and rugs, the following are the traffic 
retuma for woollen goods in the years 1901-02, 1905-06 and 1906-07 ;— 





Import* 


in Ikouikud mannda. 


Bxportt 


n thonwnd manndi. 




1801-02. 


1903-00. 


1906-07. 


1901-02. 


190S-oe. 


1006-07. 


Enropoftn ■ piece . goo di 
iDdiu) piece-goodB ... 
OthsT tntnntaotnrei ... 


3-2 
36 

4-2 


6 
6 
9-8 


9-4 
81 


Ifil. 
9 

2 


■13 

4 
83 


•13 

8-8 

4-7 



The item " other manufactures " probahly includes cheap German shawls, to 
which I have already adverted. A very large proportion of European piece-goods ire 
shown in the traffic returns as coming from the Punjab. I shall cot he surprised if 
besides the import of real Europ:tan goods from the empoiUim at Delhi the item 
iocladed some mannfactnrcs of the Dhariwal mills. 

VO, The only woollen mill in the province is at Cawnpore. It has a paid-up 
capital of 18 lakhs and, according to the I'Hnaticial and Cnmmercial Statistics o/ 
190T) possesses 13,781 spindles and 307 looms. The average number of labourers 
employed is 1,772. Among its manufactures are blankets, greatcoat cloths, serges, 
loroadcloths, flannels, woollen and worsted materials, hosiery, travelling rugs, do<» 
loats, womted cushions, knitting yams, Berlin wool, braid ^nd felt. It families 
large supplies to the Army in India. A good part of the wool imported into these 
provinces is takou by this mill, but some of it is also used by the carpet weavers of 
Minapur and the manufacturers of the better grades of country blankets. At the ' 
doBB of 1905 there were five other woollen mills in India (three in Bombay, one at 
Bangalore and one at Dharjwal). The Dhariwal and the Cawnporo mills do the 
largest business. I believe these two mills are under the same direction. 

71. The only hand-made woollen goods manufactured on an appreciable sc&le 
n As j^ovince are namdas (felts), blankets and carpets. Bahraich namdai bate 
enjoyed a great repute, but the industry there, so far as I could ascertain, was nevet 
very extensive. Thirty years ago about twenty-five families of ekike were engaged 
in the industry in Bahraich town. The number has now dwindled to two bmilies. 
The |a*incipal articles manufactured formerly were ordiqary saddle namdat, gardania 
and baranin. A gardani h a neck wear for horses nsod by some native cavalry 
regiments during the winter. The larani is a long felt coat crnamcntcd with pretty 
designs and colcured patt-rns. It was in considerable vogue amongst the residenW of 
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Babraich and adjoiuing districts for both men and women as a protection from rain. 
The umhreUa has replaced the barani and I was informed that very few orders come 
far gardania from the Army now. The demand for namd^a also has suffered very 
■moeb on account of the competition of cheap leather saddlery. The sale of namdaa 
now is almost local. The wool is purchased by the namda makers either in (he district 
or in the neighbouring marts of Nepal. It is said that loc^ wool is quite as good as 
that from the Nepal Terai. There are bitter complaints that the export of wool &om 
the district has raised its price to about double of what it was, twenty-five years ago, 
The wool is carded by the bthna, who is paid a half-anna per ser. The namda maker 
pix^s the wool together into the required tibape. It is then kneaded and washed with 
nim oil soap which comm from Fyjiabad and a dilute infusion of oil-cake is sprinkled over 
it. This is believed t« render the namda insect proof. It is afterwards washed in river- 
water and dried when it becomes ready for use. For ornamental i,amdae, some wool 
ia dyed and before the kneading and soap washiug processes begin, the pattern is 
spread out on the namda and well pressed down. Both vegetable and chemical dyea are 
used and the colours I saw myself were very fast. Besides saddle namdaa, a few mgs 
and aanis (small woollen seats, used for prayers or while eating) are also manufactured. 
The articles tamed out are handsome and durable. The artisans are very poor and 
have no means either to buy raw materials or to push their wares, A. small capitalist 
is needed with sufficient energy to develop a demand in the larger towns of the 
province and also to tender for the requirements of the Army,* The designs on the 
ornamental rugs are now too 'elaborate. Simpler patterns are likely to be more 
effective. I have also been told by a well-informed authority that the employment of 
simple hand machinery ia likely to turn out a much superior quality of felt which can 
be used ibr many articles of household nso. I have no personal knowledge of the 
methods of felt mannfacturo in European countries. 

72. Coarse, loosely woven' blank€t3 ai-e made in almost every district and o^m 
suffice for local needs. For the price the average consumer is ready to pay, it would 
be difficult to prodaco a superior article. The Indian villager lays by bis bhmket all 
through the hot weather and the rains, wbon insects naturally attack it. Se has 
therefore to invest in a new blanket every year. Blankets of a superior quality are 
made in some villages in Babraich, in the city of Muzaffamagar and the village of 

• la tha InKai IVo^ Jmmml of ISth Jalj IKi, It wu ilaM Uwt Iht Inipector-Onwiml of Otdnuu hetoilti la India 
InporM umuU; ftom ButUod t comldernble qaantitT ot '(It md Itaenim na tmmh whj (bt nqnlnmoDta of tb* hatotlM 
•oM «M bl wt bf viHptictiittn in lliia eonutrf . 
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JUiranpur in tahsil Jaaaath in the same district, and at Lawar (tahsil Meerut) aad 
Nirpura and Jawalagarh (tahsil Sardhana) iu Meerut district. 

There are about ihilty families of Gadaria weavers in Muzaffamagar and email 
numbers in all the sunounding villages. The local supply of wool is veiy limited. 
■The weavers visit the wool markets in Extern Punjab like Bewari and Gnrgaon, 
•where it is stated the wool is softer tb^ Agra or Keemuch wool. The carding and 
teasing of the wool are performed by Muaalman dhuniaa who are paid a rupee for 
.every twenty-five eers. The spitming is usually done by women on the country 
charkha or spinning wheel. If the work of spinning is given out of the family it 
costs an anna and six pies per ser. The process of warping is veiy similar to that of 
cotton fabrics. A sizing of some ccarse grain is employed for the cheaper blankets 
and of boiled wheat for the superior variety. The wefb thread is not sized. The 
weaving is done on rude hand-looms. The usual width of a strip is twenty-one inch^ 
and a bteadth of more than thirty-two inches cannot be woven because the weaver 
cannot reach further with his hands in throwing the shuttle. A speed of twelve yards 
a day is common with a twenty-one inch strip, but only seven or eight yards can be 
.woven of the full breadth. The wool has three natural colours, viis. black, white and 
brown. The yam is never dyed before weaving. Weaving is as a rule carried on in 
the open because faults in a black yam cannot be seen distinctly inside the dark, 
ill-lighted rooms of the weaver. After the stiips have been stitched together to make a 
bUnket of the usual width, it is thoroughly washed in running water and kneaded. . 
This proceaa gives a better appearance to the texture of the blanket. Dyeing now 
takes place. (The yam is not dyed because the subsequent process of , washing 
takes off the colour.) AoiliQe dyes of the cheapest kinds only are em[^oyed for the 
different colours. The blankets when finished are sold to small local dealers, KabuU 
traders, agents from the shops in the hill districts and army contractors. I was told 
that the demand from the Military department was smaller than it used to be. Sonie 
of the well-to-do weaveis thelnselves take consignments of blankets to other towns. 

The quality of the blankets is very fair and if the industry wafe properly organised 
I think a considerable sale could be secured both in the provinces and outside. At 
present it suffers from the want of capital. The weaver purchases his wool with advances 
obtained from money-lenders at a very high rate of interest, aud he has not sufficient 
resources to keep a large variety of stock, to improve the quahty. of his goods or to 
advertise. The industry seems one eminently suited for small factories. Co-operative 
puTchaBD of wool and sale of slock also wiU effect some betterment of the condition of 
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the weavers. Improvements in the processes and implements are also vory desirable and 
a technical expert maybe able to suggest some. I do not know whether any efficient 
hand machines are available for spinning and carding to replace the present slow and 
eumbroos methods. The looms now in use are vet7 narrow.* If the fly-shuttle could 
be used with the country woollen yam much broadei strips could be woven and there 
would be an immense economy in labour. The n^attei deserves investigation by weaving 
experts. A " raiser " to give a better surface to tha blankets woven is also a great 
desideratum. The nacofthe better qualities of synthetic dyes under proper conditions 
islikely'to impart a much siip?rior appearance to the blankets. Therearemany 
wealthy and public-spirited gentlimen in the Meerut division. The question of the 
improvement of the local blanket industry should be taken up by them, 

73. A very considerable industry in the weaving of horse and coolie blankete 
exists at Najibabad in the Bijnor district. Over a hundred families of Gadarias pursue 
the calhng in that town. They do not grow sheep themselves but get the wool from 
Panipat, Kewari and Bastom Bajputana. The proce;^os are practically the same as 
those described above for MuzafFamagar blankets. As there is no river in Najibabad, 
tho blankets are washed in well-water. No attempt is made to weave checks or 
stripes as there has so far been no demand for such goods. The blankets are usually 
sold to large dealers who come from outside and to Army contractors. There is also 
good export to Garhwal and the interior of Almora. I was told that the business in 
Najibabad blankets was steadily expanding. The' suggestions for the improvement 
of the Muzaffamagar industry "apply to Najibabad also. Very fair blankets locally 
known as loKis are also made at Bhinga in the Bahraich district, but the industry ia 
a limited one. Country blankets and namdas are charged 2nd class rates by the 
railways, the same tarifif being applicable to piece-goods and the expensive blankets 
from Europe when booked from the seaports. A reduction of freight in the case of 
cheap country blankets is very desirable. 

74. The use of woollen garments and other articles is naturally much more 
extensive in the hill districts than in the plains. In the uplands of Almora, the 
Bhotias weave a j:allu of veiy fair but rough quality. Pieces, eight and a half yards 
by sixteen inches, sell for about eight rupees each. Bough self-coloured rugs of 
varions qualities (known as ckutias and Ikulmas) are also woven in fairly large 
numbers, Fankhia and dhusas (inferior shawls) are monnfactured to a certain 

• Ilin«wennleaaoKbluik(it>irav«nlB Brlxigir (Knln} ol which the gtilps an quite 36 ischra irid«. The itaiat VQTcn 
In (hnaUFiii u* 10 to M tocliH wide. 
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extent. Some Bhotiaa h&ye also started the weaving of woollen floor rugs similar to 
the pretty artistic rugs imported troia Thibet which are in great demand among tonrista 
in the hilb. 

The local supply of woollen articles is, however, very much less tbim the demand. 
Consequently there is considerahle import of blankets and rugs of European and Indian 
manufacture from the plains and otpaahm and woollen shawls from the Punjab and 
Easleni Kashmir beside che usual imports of cotton and fibre fabrics. The cost of 
carriage is very heavy and difficulties of communications impede traffic in the winter 
when the demand is most brisk. The ichabitants are well off and many of them will 
readily buy fairly decent blankets and other woollen stufifs, if a better supply can be 
provided. 

The present methods of wool weaving in the hill districts are very |aimitive. 
Very narrow looms are used for all fabrics, and even for the rugs of the Thibetan 
style only horizontal looms are in fashion. The processes of teasing and cleaning the 
wool and of washing and felting blankets are much inferior to those practised in the 
plains. Although many vegetable dyes are to be had locally, the knowledge of dyeing 
methods is very rudimentary. 

In view of the fact that a Urge amount of wool passes through the hills on its way 
from Thibet to the plains, it is desirable that a portion should be worked up locally 
for the needs of the district. This will save the heavy cost of carriage now incurred 
in obtaining ready-made goods ftom the plains and also enable the people to get a 
fairly good class of woollen articles, A supply of pashm from Thibet can also be easily 
obtained if an industi^ in the weaving oipaokmina goods can be created and devel- 
oped. The Bhotia inhabitants of the district are mostly traders and are now very 
anxious to develope the subsidiary occupations of weaving and other home industries. 

Efforts are being made by the district authorities, which I hope will prove success- 

fdl, to establish a weaving school at Almora with expert teachers from Amritsar 

and other centres of the wool and paahmina industries. The aim of the school ought 

to be to introduce better looms and implementa, improved methods of dyeing and steady 

disciplined work on the part of the artisans. 

Ohu9a manutao- ^^' ^ Gorakhpur, an enterprising Musalman, Munshi Bahmat-ullah, has built 

tur9 nt Qorakhpur. np an interesting business in the manufacture of dkuaaa made of a union of wool and 

cotton. The warp is mill cotton of twenties count, while the weft is wool, purchased 

locally or at Cawnpore. The price paid this year for wool has been about twen^-two 

rupees per maund. After the dhwiia has carded the wool, it is given out to be spun 
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by women Ett their own homes at six aanas a ser. (Much finer yam is reqaired than 
for blanket weaving, at Mtiza£farnagar.) The warp is laid out in the ordinary man" 
ner, and rice starch is used for sizing. The loom is the same as the cottage loom for 
cotton cloths. The dkusas are about forty-fonr inches wide. About thirty weavers 
(all Julahas) are employed on piece wages in Munshi Bahmat-uUah's factory. They 
weave aboni six yards and earn five annas daily, which is a good wage for Gorakhpur. 
Five or six weavers do the same sort of work at their own homes. The dkusaa are 
purchased by Calcutta dealers who export to Darjeeling and Bengal Terai tracts. 
They are not so stylish looking as the imported German shawls, but much warmer and 
more histing, 

76. The chief centre of the woollen pile carpet industry in the province is the Woollen oarpoto. 
diiitrict of Mirzapur whence it has spread to adjoining villages in Jaunpur, Allahabad 

and Benares, Woollen carpet weavers are also to be found in Agra and in much 
smaller numbers at Jbansi, Amroha (in Moradabad), Bulandshahr and Cawnpore. 

77. In Agra, outside the factory of Messrs. Otto Weylandt & Co. the industry is ^yj Agra. 
in a languishing condition. There are not more than twenty looms, all owned by 
Musalmon weavers. The wool is purchased locally in the bazar. The cheaper 

aniline dyea are used. The designs are crude and no patterns or design-books are 
kept. Only rugs are woven and the finished product is sold to dealers in the bazar. 
lb is difficult to suggest any means of improvement for the number of artizaiifl -is 
too small for cd-operation or the establishment of a schooL 

78. Messrs. Weylandt's factory has over sixty looms, em^Joyiug more than five 
hundred hands. The wool is purchased locally ; it generally comes from Bajputana. No 
shortage of supply is experienced, in ordinary years. Occasionally supplies are obtained 
from the Cawnpore mills. The teasing and spinning are performed on the pKmises 
by women who earn fairly good wages. The dyeing is also done on the premises. The 
proprietor gets one gdod dyer from Amritsar and trains a number of men locally mider 
him. Vegetable dyes mostly are used. The cotton yam for the warp and weft is 
purchased from the local mills. The weaving is done entirely by boys between nine 
and fourteen, to whom a reader dictates the stitches. Boy labour is of course more 
advantageous than adult labour because boys have more deft and nimble lingers and 
the wages are lower. I watched the boys for some time. They looked quite - happy 
and the ytotb did not seem to be arduous. The boys eam two to three rupees a month 
when learning the work and later on as much as six or seven rupees a month. The 
factory has a large collection of old designs. The work turned out is of vtry high ' 
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merib. Sales arfe generally effected direct with purchasers abroad as well as in thia 
oountry. Some ageilta are employed ia Enrope. 

Apart from the question of the training of dyers which will bo diacusaed later on— 
the chief difficulty the. factory has to contend with is shortage of labour. Very little 
parental- control is exercised over the boys. Only a small proportion hope to rise to 
the position of a reader. As a result the boys are very irregulaj in attendance and 
often leave off just when they ore beginning to be really useful The conditions are 
-difierent from thoaa of a cotton mill whore the parents as well as children find employ- 
ment in the same factory. The proprietor docs noc think a system of half-time 
education would improve matters. I am inclined to disagree with him. If free edu- 
cation were imparted to the boys, say for two hours a day, specially with a view to fit 
them to cam fairly good wages at the cotton mills of the town, perhaps parents would 
be much more disposed to keep the boys at regular work at the factory. Imfoiting 
labour, from other districts is not feasible because the factory cannot provide work 
for the parents as well as the children. 

*I9, The Agra Central Jail has a great reputation for the manufacture of wooUeo- 
carpets. The wopl is purchased from the Cawnpore mills. Much attention Is paid 
to dyeing. Mostly vegetable dyes are used. Boys cannot be employed in the jail 
along with adult readers' —consequently only adult prlsonera are employed for weaving. 
They take about a year to learn properly. Practically all the jail looms are kept busy- 
with Government orders and very little work is now done for the public, 

SO. In Jhansi, the carpet Industry Is limited to about thirty families of Musal- 
man k'^H^bafs, Hand-spun cotton yam Is used and the wool is supplied by the- 
local fiecce. In the case of Hindu asans or prayer-mats the warp and wefli are also 
of wool. The wool is obtained from local shepherds who also spin it. The weavers 
obtain advances from the dealers who afterwards buy the carpets. The demand is 
limited and except in the case of asans is gradually dying out. Only aniline dyea 
are used. The weavers informed me that it did not pay to use vegetable dyea for small 
quantities of wool and native customers preferred the bright tints produced by chemical 
dyea. I saw a few pretty rugs dyed with vegetable colours made to special order 
which .showed that the art was not quite extinct. 

81. In Amroha, moro cotton pile carpets are woven than woollen pile. Altogether 
the indastry is a small one ; the total number of looms does not exceed twenty. Hand- 
spun cotton yarn is used and wool is obtained from local shepherds. The dyeing is 
of very poor quality. There are two or throe small factories where the workmen 
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earn sboab three oimas daily on the piece vages systetD. No books of deugns are used. 
Sales are eSected in Dcigbbouriug fairs and occasionally to traders in large towns. 
The industry could be improved only by the importation of good artizans to teach 
local voitoieQ or by sending local artisans for training to Agra or AmritEar, and the 
introdnction of superior dyes. Something may also be done by better arrangements 
for the sale of the local products, 

82. The industry in woollen carpets at Aurangabad in the Bulandshohr district 
or at Cawopore is too small to require any detailed treatment. 

83. At Shahjahanpur and Farrukhabad, the carpets manufactured are mostly 
of cotton pile. They are generally of bed size and are often preferred to woollen 
carpets on account of their comparative coolness. The yam used is sometimes hand- 
spun and sometimes machine made. A good deal of indigo is used for blue and black 
colours. Synthetic dyes are utilised for the other colours. The wages of .the artisans 
are about tho same as ia woollen pile carpets Owing to the recent rise in the price of 
cotton yam the profits of the weavers have been cut down very low. 

84. The carpets coanufactured at the small centres of the industry are generally 
consumed in the country. Those woven in Mirzapur and the surrounding area are 
mostly for export. Kunwar Jagdish Prasad estimates that nearly ninety-eight per 
cent, of the total production of Mirzapur is exported to England, A few bed carpets 
and Hindu prayer-mats are made in the district, but no cotton pile carpets or Musal< 
man prayer-mats are woven. 

The industry in Mirzapur is mostly rural. There are about four hundred weavers 
in Mirzapur towd, but more than three thousand carpet weavers are to be found in 
the villages of the Bhadohi pargana north of the Ganges, The industry has extended 
to many villages in the Mariahn tahsil of Jaunpur district, and several villages in the 
Benares and Allahabad districts also contain carpet weavers' now. 

The weavers are ot all castes, Hindu and Musalman ; but whereas in the 
case of a Hindu, carpet wearing is, only an occupation subsidiary to agriculture, 
the Muhammadau carpet weaver follows no other calling. Attempts have from 
time to time been mads by large dealers in Mirzapur (both European and Indian} 
to introduce the large factory system, but they have not been successful. The 
industry is mostly of the cottage type. The boys of the family help in the 
weaving and the women in spinning, warping and other preliminary processes, 
A prosperous weaver generally has more looms than one and employs a number 
of journeymen workers. 
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The wool is mostly from local sheep, but thore is a good deal of imporii now from 
Agra and Bandelkhaad. Unless vegetable dyes are supplied by the dealer, synthetic 
dyes are used for all colours excepting blue or black. 

The system of production is described in detail by Eunwar Jagdish Prasad 
in his Monograph, The Mirzapur dealer gives an advance .(sometimes in the form of 
yam and dyes) to a loom-owner, who again gives advances to the joameymen weavers. 
The work is always paid for by the piece. The wages are exceedingly poor. Kunwar 
Jagdish Prasad thinks that four to five rupees may be regarded as the monthly 
earnings of a Mirzapur weaver. This estimate seems to he unduly low. So .far aa 
I am aware even anskilled labourers earn about three annas daily in the districts of 
the Benares division. Anyhow the loom-owners as well as the weavers are in a 
hopelessly impoverished condiiion and are unable to subsist without the advancea 
they receive. 

PiVt*/>oet» of M« ^> So far as the volume of the export business is concerned, Mirzapur does not 

seem to have suffered very much until quite recently. The figures in the traffic 
returns of the export of woollen ruga and carpets from the Benares block may b^ safely 
taken to represent only the trade in Mirzapur carpets. Between 1899-1900 and 1901< 
02, the quantity exported fluctuated between nine and ten thousand mounds. In 1902- 
03 it exceeded twelve thousand maunds, and in 1903-04 it went up to nearly thirteen 
thousand and five hundred tnaunds. The figures for the three following years are. 
as below : — 

19(U'0& ... » ... .. ... 9A40aanaaa 

190506 ... .„ ... ... ... 11,277 „ 

1906.07 „. .- ... ... ... 6,717 „ 

The sadden fall in the la^t year was probably due to iuflabed exports in 1905-06. 
Altogether these figures have a remarkable analogy to the similar figures for the 
Amritsar carpet trade,"* , 

Eipotti in auandi. 
1698-99 .. .„ .„ ... ... 2,G81 

1839-1900 ... . ... ... ... ... S,683 

1900-01 1 ... ... .- ... ... wia 

1301-03 1 ... ... ... ... ". 6,670 

1902-03 ... ... „ ... ... 8,726 

1903-04 ,.. ... ... ... ... 8,103 

1904-06 .. .» .. ... ... S,7S4 

■ Mr. l«timor'b MouuE^pb oii Cupgl-miildag In Ui» Paujib. 
t Ttme flgnnB uc not quite acciuato, 
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The causes of the rise and fall were probably the same in both' cases, Ihe 
popalarity of the carpet in the European and American markets led to forced produc- 
tion. The workmanship and designs naturally deteriorated and the demand abroad 
was seriously affected. In Amritsar, according to Mr. Latimer, the industry has 
retucned to more or less normal conditions and violent fluctuations are not likely 
in the near future. I am afraid the Mirzapur industry will decline still further >inlesa 
early steps are taken to place it on a firmer basis. 

86. Amongst the larger dealers in Mirzapur carpets are two or three European 
firms. They have connections with merchants in Europe and America and receive 
orders for goods of definite designs and standards. They give out these orders to 
loom-owners and often supply the latter with good yam, vegetable dyes and patterns 
of designs. One or two of these firms have also imported dyers from Amritsar to 
teach the local weavers. The influence of this class of dealers is generally towards 
the improvement of the industry except that the system of advances is demoralising 
to the weaver and the designs are generally of an occidental type which the weaver 
does not understand and consequently fails to render with skill. Many of the dealers, 
on the other hand, ship speculative consignments of carpet-bales at their own risk 
which are auctioned on arrival in London, This class of business is very harmful to 
the industry. The prices .obtained are often veiy low and Mirzapur carpets have 
incurred a very bad name in foreign markets. It is possible that the inevitable 
decline in consumption will be a lesson to speculative dealers, and the exports will soon 
reach a normal condition, like they have ahready done at Amrifisar. One hopes, 
however, that if the dealers would combiiie and form an association to protect their 
interests much could be done. The Director-General of Commercial Intelligence 
some time ago framed a scheme for the standardization of carpet colours, I venture 
to think BomettuDg may perhaps be done towards the standardization of quality. 
Dealers in Europe could be advised of the formation of the league in Mirzapur and 
requested to conduct business only with members of the league. It would take time 
to translate the idea into action ; but in view of the interests involved it is worth 
attempting. 

I am afraid it is too tate in the day to attempt to banish ^thetic dyes altogether 
firom the Mirzapur market. Much may, however, be accomplished towards the reintro- 
duction of vegetable dyes by concerted action on the part of the large dealers. Moreover 
some synthetic dyes now are quite good, if properly manipulated. The weavers should 
be taught the correct use of the synthetic dyes and also how to mix vegetable dyes. 
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Some of the jaila have accamuUted a considerable knowledge of dyeing processes and 
materials. There seems no reason why such knowledge should not be placed within 
the reaoh of persons interested in the industry, and a satisfactoiy system of instruction 
could periiaps be devised without much diflSoulty. This is a part of the larger question 
of the teaching of dyeing methods to which I have had to allude in various places. 

As mentioned above, many of the dealers receive orders from their European 
and American constituents for particular designs, genei'ally of a western type. It is 
impossible to ignore such specifications. Mirzapor has never been noted for the 
purity or excellence of its designs. I think the provincial school of dcEdgn should 
always contain a number of intelligent carp3t weavers, to be attracted if necessary by 
the grant of generous stipends. These weavers should be taught the principles of 
design and made to practise these principles in the actual weaving of carpets.* Only 
in this way ^vill an impression be made on the designs of Mirzapur carpDts. 

Experiments should also be made by competent weaving experts to find out 
whether the loom and other implements as well as the processes of spinning and 
warping oie not susceptible of improvement. 

As regards the weavers themselves, I venture to think the only way to rescue 
them from their present impoverished condition would be by the spread of 
co-operative methods (1) for the purchase of raw materialsand (2) for ihe sale of the 
finished products. The present conditions of the industry are very similar to those of 
the silk industry in Benares, where a co-operative association has met with a large 
degree of si 
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Qhapier IV.— Eyeing and Qah'co-pn'ntt'ng. 

87. The different indigenous dyea and the proceBsea of dyeing are described 
vety fully in Khan Bahadur Saiyid Muhammad Hadi'e Monograph. With the 
exception of indigo practically all the native drea are being replaced by aynthetic 
products from Europe. Even chemical indigo ia now used in some centrea of industry, 
e.g. by the dari weavera of Meerut. During the five years between 1885 — 1890, the 
aven^ annual import of aniline dyes into the provincea amounted to 1 ,576 maunds 
only. During the following live years the average was 5,755 maunda. In 1905-06, 
fourteen thousand maunds of aniline and alizarine dyes, valued at sis and a quarter 
lakhs of rupeea, were imported. The figures were still higher in 1906-07. 

88. There has been a great falling off in the cultivation and manufacture of 
indigo in the provinces. Even in 1894, there were 1 ,835 factories which manufactured 
61,317 factory maunds of indigo and furniahed employment during the season of 
six weeks to 103,121 persons. In 1907, only 86 factories were reported which 
employed more than fifty hands at a time. The average exports between 1S8S and 
1895 had been over forty-four thousand maunds. In 1906-07, the total exports bad 
fallen to 3,604 maunda. Gorakhpur is the only district where there is still a number 
of factories in the charge of European plantera Native landholders just make the 
manufacture pay with very economical management. The system of cultivation and 
manufacture of commercial indigo will be fouad described in pages 74-76 of 
Mr. Hadi's Monograph. Recently a seed-farm has been opened at Daena* and much 
hope is entertained that the Java-Natal varieties will enable natural indigo to compete 
on better terms with the coaltar product. 

89. Catecha or cntch is another important dye-stuff manufactured in the 
provinces. It is not, however, locally used very much as a dye and the methods of its 
manufacture will be described in a following chapter. As stated in paragraph 80 
above, the cultivation of al {Morinda citrifolift) has practically disappeared in 
Bundelkhand. The only other locally grown vegetable dyes of any importance are 
eafflower (fusum or Cartkarma tiTKtoriua) and turmeric {haldi oi Curcuma longa). 
The processes of the manufacture of commercial safflower and turmeric are purely 
agricultural, Safflower was at one time used largely in France for colouring silks and 

a * Biporl of th* ImpnUI dtputmmt of IgrleoltBia, 1M)M7, pl(S 17. 
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satinB. Safflover extract, mixed with groand talc, forms the cosmetic known a3 rouge. 
For a long time aafflower was the only dye used for red tape and large quantities were 
consumed by the Lancashire cotton manufacturers. Its use has suEfered seTerely 
owing to the development of the coaltar dyes, and it is more important now as an 
■oilseed than as a dye-stuff. With regard to turmeric it may be noted that our imports 
considerably exceed the exports. In 1906-07, eighty-two thousand maunda were 
imported, mostly from Bengal and Madras, and forty-eight thousand maunda were 
exported, chiefly to the Punjab. In the proTinces, turmeric grows best in the eastern 

(f) lao. districts. Both safflower and turmeric yield only fugitive dyes. Lac, which is of 

animal origin, has now lost its importance from the dye point of view. Its manufacture 

Mo looal manu- ^^'' ^^ treated of io a separate chapter. So far os I am aware uo coaltar dyes are 
manufactured in the province, and without a very considerable, development of the 
industry in chemicals which is practically non-existent now, I fear it is not much good 
hoping for the manufacture locally of even such synthetic dyes as are not protected 
by patents. 

PrBmmit eontHilon ^- '^P^ fi^oi^ cotton printing the dyting industry of the provinces may he 

of tfio dying In^ gob-divided into the dyeing (1) of cotton yam and cloth, (2) of silk and (3) of woollen 
dumtry, 

articles. 'There is also a certain amount of dyeing of leather which will be treated in 

the chapter on leather. The dyeing of miscellaneous substances, such as paper, silver 
thread (for the manufacture of imitation gold thread), hempand other fibres, sweetmeats, 
etc., may be neglected for the purpose of these notes. Beferences to the existing 
(^ing. processes will be found throughout the preceding chapters on the cotton, silk 
and woollen industries. In all departments of the indigenous woollen industiy, the 
dyeing operations are not specialised but aro performed by the ordinary artisan ; for 
instance the namda mi^er dyes his own wool and so does the carpet weaver, la the 
silk industries, the Azamgarh satin is usually woven with undyed yam and the dealer who 
purchases the white satin entrusts the dyeing to a special class of dyeis who use mostly 
chemical dyes. In the case of the Mau muslins (silk and cotton unions) the silk yam 
18 dyed by the weavers themselves. In Benares there is a special class of silk dyera 
known as laheras. With the gradual displacement of the vegetable dye, the Benares 
silk weavers have been taking to dyeing the yam themselves with aniline dyes. This 
abandonment of the system of division of labour is a retrograde step for an 
expert silk weaver's time ought to he more valuable than that of a dyer, while the 
former can never acquire the same specialised knowledge as the latter. In the cotton 
industry the weaver either purchases his yam ready dyed or gets it coloured at home 
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or by a rangrez or professional dyer. Vegetable dyeing is a tedious process reqairing 
a great deal of special skill. Before tbe advent of the chemical dyes, practically all 
dyeing for the cotton weaver was done by the rangrez. The aniline dyes are, however, 
considered pretty eaf^ to manipulate* and the Julaba or Kori thinks he can use them 
just as well as the rangrez. Consequently all over the province the services of the 
rangrez are requisitioned only when blue or black colours with vegetable indigo are 
desired. The artificial dyes, however, yit;ld very unsatisfactory results in the hands 
of the weaver. Whenever, therefore, he wishes to turn out a cloth with fairly fast 
colours he purchases ready-dyed yam. The counts of yam mostly woven in this 
province for coloured fabrics are from twenty to forty. They come chie&y from the 
mills of Western India. The dyed yam of these counts is, so far as I have been able to 
ascertain, imported largely from the dye houses of Bombay or Madura in South India. 
The price of dyed yam is therefore very much higher than that of undyed yam. It 
is thus clear that there is ample room fo.- the establishment in the principal weaving 
centres of small factories to dye yam for the use of- hand-loom workers. 

91, Aa mentioned above the work of the rangrez is now confined almost entirely Indtgo dy^ntt- 
to the dyeing of blue and black colours, and even here cloth and (Jari weavers are 

beginning to use synthetic indigo. The number of professional dyers is therefore 
decreasing evtry day, and it is impossible to make even an approiimate guess of the 
population now dependent on dyeing. Even in the use of the indigo dye the methods 
of the rangrez are very crude-f The scientific processes for the use of indigo have 
been much elaborated of late.J Steampower is of course used now in all dyeing 
factories in Europe. It is possible, however, that the indigo vats could be worked by 
handpower, in which case it will be useful to demonstrate these methods to the 
rangrtz community at the principal weaving centres of the province. 

92. The industry of the dyeing of cotton cloths as distinguished from the Dyting ot eatton 
dyeing of cotton yarns has likewise- fallen on evil times. This branch of the worii 

Was also performed in the days of vegetable dyes by the rangrtz. The cloths dyed 
were mostly dupattas, specially those wom by women. A good deal of cloth dyeing 
was also done with al to manufacture the insect-proof kharua cloth for beds, quilts, 
haata or bundle wrappers, etc. As has been already mentioned even the cultivation 

* Al I (lull ttf to opliin Utei OD, thli U i nrj enODMiu bell«[ »nd hu iDd to couldenbte Isjui? to th< dlffortnt lDdiuli|«i * 
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of al is now extinct in the provinces and the only kind of kharua cloth of which I 
saw the manufacture during my tours was at Ehurja in the Bulandshahr district 
where sappan wood infusion is the agent employed. As regards women's dupattas 
the eerrices of the rangree are seldom required now, A woman wishing to dye 
her clodies can easily buy a few pice worth of aniline and alizarine dye and do the 
work herself. The colour is perhaps fugitive, hut as the cloth is usually imported 
or mill-made, it has a comparatiyely short life and consequently very fast colours are 
not neceaeary. A professional dyer would probably be able to give a fast colour to 
the cloth, but his charges would be much too high. 

93, la the midst of the depressing circumstances sketched above, it is pleasant 
to note signs of a reorganisation of the industry on right lines. During my tour in 
South India I was agreeably surprised to see the large number of successful dyeing 
factories established in recent years in the town of Madura. Synthetic dyes mostly 
were employed and practically all the work was done with handpower. The industry 
has been taken up by educated men of the middle classes and the factories give 
employment to a large number of artisans. The yams dyed at these factories are 
considered to be much faster than can be dyed by a weaver at bis own home and 
there la a great saving in cost. During my investigations in these provinoes, I have 
often come across Madras dyed yam, specially Turkey red yam. Dyeing factories of 
this type are likdy to be of very great benefit to the industry in this province. I 
understand that a dyeing factory has been established recently at Cawnpore by a 
prominent Indian firm, and I saw two small factories started at Kananj in Farrukh- 
abad within the last few months. The yam is obtained from the Ahmedabad mills. 
(Sometimes it has to come from Ahmedabad to Kanauj vid Cawnpore owing to the 
anomalies in railway rates.) The colours now dyed are mostly greens and blues. The 
dyed yam is sold to traders in all parts of the provinces. With a scientific knowledge 
of the processes on the part of the manager and careful training of the workmen, such 
factories are bound to succeed. Only handpower is now used at the Kananj factories, 
but I was informed by the proprietors that if the business expanded, steam power and 
processes would be introduced. 

84. A considerable industry is carried on in the provinces in cotton or calico 
printing. The processes will be found explained in Mr. Silberrad's Monograph on 
Cotton Fabrics and also in great detail in Mr. Hadi's Monograph on Dyes and Dyeing. 
The printing is done entirely by hand, tht designs being rendered by wooden blocks. 
These blocks are usually made of ehiskarn wood {Dalbergia eiesoo), fitted at the back 
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with a handle. At all the ceDtres of cotton printing, like Tanda, Farrukhabad anu 
Sambhat ia Moradalmd, carpenters specialise in the manufacture of these blocks. 
The design is carved on the face of the block in very much the same manner as in 
wood engraving. The cloth is either hand-made, as at Moradabad, Bareilly or Aligarh, 
or mill-made as at Farrukhabad, Tanda or Lucknow. It is subjected at the differeDt 
centres to various processes of washing and bleaching. Mordants are applied in all 
better class work, and several kinds of gums or thickeners are Qsed to prevent the 
colours from running or passing beyond their proper hmits. A certain proportion of 
vegetable and .mineral dyes is still employed in cotton printing, but the synthetic pro- 
ducts are gaining ground every year. As in the case of dyeing, the ordinary 
cotton printer has little skilled knowledge of the use of synthetic dyes, and hia tradi- 
tional dexterity with the vegetable dyes is of no avail in the manipulation of the 
modem product. A great deal of skill is necessary for a cotton printer. Great accu- 
racy in working is required, in view of the rude table used in the trade, in bringing 
the block (0 the exact spot so as to prevent overlapping or the leaving of too mncli . 
intervening apace. Again, there will be distortion of design unless the sides of the 
block are kept perfectly parallel with the edge of the cloth. If the colour taken up 
is insufficient the design is too faint ; if too much is taken, smearing and spreading 
will, follow. Moreover, the artisan has to acquire considerable despatch because each 
block serves only such parts of a design as are in one and the same colour. In some 
of the Farrukhabad curtains as many as ten or eleven colours are used, and the num- 
ber of different appUcations on one piece of curtain runs into several thousands. 

95. Lucknow is one of the principal centres of the industry. Chintz, for which Cwtffws of the 
this city used to be so famous, is no longer in fashion. Mill-made checks, stripes and '"•"'•*'**'» iMoknow* 
prints are cheaper and have a better finish, although the colours are fugitive. The 
industry at Lucknow is now mostly confined to the priaiing of /ards (quilted shawl 
cloth). Some business is also done in bed covers and quilts. Mill-made or imported cloth 
is used. Alizarine dyes are employed as well as indigo and a small proportion of coun- 
try dyes.* Mordants are utilized to make the colours fast. There are a few large 
firms who employ workmen on contract wages. Otherwise the middleman system 
prevails and the handicraftsman who may belong to any caste has no direct touch 
with his customers. The cost of Lucknow prints has much increased lately owing to 
(1) increase in price of cloth, (2) increase in price of fuel, (3) increase in prices of 
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dhau,* gum, and linseed oil used in the process of priotiDg. The prints are exported 
vo all parts of India. 
FamikhaJbtuI, 96. To Farmkhabad the industry is said to have spread, during the time of 

the Musalman Nawabs from the more ancient town of Kanauj. At the present day 
the Kanaiij industry is in a languishing condition, while the business is expanding fast 
in Farmkhabad itself. The trade at the last-named tovn is monopolised by the Sadh 
community. There are about a hundred factories, out of which half a dozen print 
the superior style of curtains for export and for the use of the upper classes, while the 
rest manufacture farde and likafa which are sold to the wholesale merchants of Delhi 
and Cawnpore. The designs are made (ither by the dealers themselves or by the 
carpenters who carve the blocks in ahisham wood. With one exception I did not 
come across a single designer who had any regular instruction in drawing. Figures 
of animals are freely introduced into the Farrukhabad designs, and these form one of 
the peculiar attractions of the local fabric for European purchasers. The Sadhs have 
not the prejudice about animal figures which exists amongst the Musalman dealers at 
Lucknow, Tanda or Jahangirabad. The carpenters are either paid servants of a fac< 
tory or make a sot of dies for a whole piece of cloth for a fixed sum. The printers 
aad dyers, of whom there must bo about a thousand altogether, are mostly Musalmans, 
hut may be recruited from all castes. The processes of bleachiag, mordanting, 
washing and printing are elaborate and vary from factoiy to factoiy. Myrabolans, 
castor oil, rek (impure carbonate or sulphate of soda), sheep's dung, hasia (sulphate 
of iron), gem (red ochre) and various other indigenous gums and dye-stuffe are 
utilised as well as synthetic dyes like alizariiLe, magenta and congo red. After 
each colour has been stamped in the cloth has to he calendered in order to present a 
smooth' suT&cot to the dies of the next colour. The process is long and tedious and 
it is a marvel that the prices are kept so low. Some of the Sadh firms have 
displayed great enterprise and one of them employs a trained artist for the designs, 
uses steam processes for dyeing, and deals directly with the large wholesale films of 
London, Paris and New York. This firm has now introduced block printing on 
silk (Azamgarh satin and different varieties of tasar cloth). The silk samples I saw 
were excellent and the fabrics are likely to be very popular in Europe. 
Moractaterf ana QT, An extensive business in cotton printing is carried on in Moradabad, 

*' Bareilly and the smaller towns in those districts. Mill-made cloth is not used at 

all. Country cloth is purchased by the ckhipia or printers at the village marts. 
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FoT liha/s (qnilt covers) and palangposhea (bedsprcadfl) a imer quality of hand- 
made cloth is oaed than for floor cloths, punkha friUa, etc. The cloth ia bleached by 
.a dhobi before^the dioa are applied. Mordants are employed to a very limited extent. 
The ^ound work ia obtained with myrabolana and aulphate of iron, Indigenoua 
dyes are stfll osed very largely, but coaltar products are also utilised. Buff and 
brown colours predominate in the floor clotha and the designs for these are mostly 
in geometrical pattsrua. For the price. It will be difficult to find better floor cloths 
anywhere, and the business might be developed very much if there waa proper 
advertisement. For the fards and lihafa on the other hand, flower patterns are 
mostly favoured and the tints are bright and garish. There are two classes of ehhipla 
in these districts, Hindu and Musalman, but t!;e style of work is the same, and I 
did not detect any difference in the processes. The industiy is very much scattered 
and it is difficult to obtain any idea of the actual numbers engaged. The business 
is carried on by*ach ehhipi at his own home and factories like those at Tanda 
or Farmkbabad are uncommon. The average earning of a printer is about six 
annas a- day. Finished articles are sold wholesale to large dealera, usnally belongmg 
to Moradabad, who export to various parts of these provinces and also to the Punjab, 
Moradabftd and Bareilly prints are cheaper than those of Lucknow or Farrukhabad 
and are not so handsome, but they are suppoaed to he more durable. With a more 
general application of mordants, the colours will be less fugitive, and I do not think 
the cost will be much enhanced. The trade in these districte is steadily expanding. 

98. In Tanda (Fyzabad) also the industry is in a prosperous state. Abouc 
500 workmen and an outturn of five lakhs of rupees were estimated in 1902.* The 
articles chiefly printed are coarse chintz, farda, liha/a and dogas. The printing 
)8 done almost entirely on imported "markin" cloth. I waa informed that the 
dealers found country cloth, although superior in durability, dearer in p^ce and not 
available in the large quantities required. The usual mordants are applied. Myra- 
bolan, al {Uorinda citrifolia)f and indigo are used in lai^ quMitities. All the 
other colours are rendered with synthetic dyes. The boiling of the dyes and other 
processes are carried out in the most primitive manner, without much regard to 
clewilinesa or scientific accuracy. After the cloth has been dyed and dried it is 
glazed with a rough iron beam which has a piece of stone at the end. The busineaa 
in Tanda is mostly in the hands of substantial men, some of whom I am told have 
sunk a capital of more than fifty thousand rupees. The artisans are of all castes 
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mostly Mosalmaii. There is do regular system of truning. Piece-work wages 
prevail and the men earn three to four annaa a day. The fini^ed cloth is exported 
by road to Akbarpur and thence railed to Nepal, Bhutan and the Tarai, where Tanda 
prints have the greatest vogue. Some of the large dealers have shops of their own . 
in the consuming area. The business must be expanding, for I think the number of 
workmen now employed much exceeds five hundred. New colours and patterns ara 
sometimes suggested by the consumers, but no system of advertisement or commercial 
travelling prevails and it is doubtful whsther for the present class of purchasers any 
such system is necessary. There is practica'ly no consumption of Tanda prints ia 
the provinces or for export to Europe. No attempts to cultivate such a trade have 
beon made. The prints of Tanda are not so pretty as those of Bulandshahr, Farrukh- 
abad or Lucknow, but they are cheaper and fairly artistic shades in red ochre, and 
chocolate are obtained. 

The thappas or wooden blocks used for printing in Tanda are m%de locally. The 
artisans are mostly Sayyids. During my visits to Tanda, I saw only two men who 
could draw or design. The others carve the dies from old paper patterns. From 
paper the pattern is first transferred to talc, and then to the wooden block. The 
Tanda thappas are exported to Calcutta, Farrukhabad, Benares and other places. 

99. Calico-printing is one of the principal industries in the Muttra district. It 
flourishes in the city of Muttra and also in Brindaban. The dealers supply mill-made 
cloth to the printers who are paid piece wages which include the cost of washing, 
mordants and dyes. The usual process is for the cloth to be first washed and then 
treated with myrobolan. It is then printed in a black colour upon which red print 
is superposed. A second print of black is finally superposed on the red print. The 
cloth is then washed ^^ain, dried and calendered. The printer earns a little more 
than three annas a day. He does the work at home and the factory system of Taoda 
does not prevail. The wooden thappas or blocks are made locally of ahisham wood 
{Dalbergia aisaoo). 

Patterns, mythological scenes, and Hindi and Sanskrit verses are printed on 
dhotis, saris, avgockhas, dupatlas and hadkerchiefs, which are sold to pilgrims and 
also largely exported. The outturn was estimated' in 1896 to be fifty thoasand 
rupees, but if the price of th3 " raw " cloth is included, it must be very much more now. 

100. The calico-printing of Bulandshahr and Fatehpur, although not large 
in volume, dessrves mention on account of the good art displayed. In hoUi districts 
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the industry is said to have been fostered by Mr. Growse. la Bulaodshahr, Jahan- 
girabad in tahsil Auupshahr is the centre of the industry. The same classes of goods 
are produced as in Famikhabad. The work is carried on by a small number ,of 
firms who employ the handicraftsmen. There are about a hundred chhipia engaged 
in the industry at Jabangirabad. In Fatehpur, coarse cloths are printed at Ei^anpur 
on the Jumna. Finer fabrics are utiliz3d at Jafarganj in pargaoa Tappa Jar, where 
the bed covers, curtains, floor cloths and awnings produced are of exceptional merit. 
Only portions of the design are stamped ; the centre is filled in with elaborate flowing 
patterns, painted by hand, and inscriptions in the Arabic character are generally 
introduced in the border. A drawing is first made in charcoal, and to this the 
pigments are subsequently applied. There are two main styles of painting : Arabic 
ktters and geometrical figures (including beautiful curves) or birds and animals, 
specially peacocks. In the floor cloths all the printing ia done with blocks. A 
beautiful specimen of Jaiarganj awning is to be seen at the Lucknow Uuseum. The 
great obstacles to the development of the industry are (1) the poverty of the artisans 
t^nd their Inability to advertise, (2) the out-of-the-way situation of Jafarganj. The 
artisans cannot migrate to Fatehpur owing to its distance &om a river, and washing 
in mnning water is considered essential for the development of the tints. (The 
peculiar efficiency of different kinds of water is recognised by European printers also.) 
I would suggest the starting of a co-operative society for the Jafarganj printers to be 
worked as an affiliated branch of the Fatehpur co-operative bank, and the estabhshment 
of a small sale depOt at Fatehpur or Cawnpore. 

In Agra the craft of calico-printing is followed by a number of artisans. The 
printing is done generally in black or black and yellow. Patterns are sometimes 
produced by printing with powdered mica or pieces of tinfoiL 

101. In Mnzaffamagar, calico-printing exists on a fair scale at the town of OtiMl* dMrtoto. 
Kairana. The work is an imitatibn of Jabangirabad in Bulandshahr and is confined 
to Musalman chkipigars. A ftw workmen in the Huzafiamagar district work 
handsome cloth pardaa with glass beads and other tinsel, but are unwilling to teach 
others. These pardaa become tawdry and tarnished after a time. 

At Aligarh there is a good deal of c^co-printing now in the various styles of 
Farmkhabad, Bulandshahr and Muttra. . 

In the difitrict of Barabanki after the cloth has been printed, it is worked 
to ' a certain extent with cotton embroidery. Very pretty efiects are thus 
obtained. 
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The printed doghae and rasais of Katra in the district of Qonda have a fair local 
reputation. Qarha cloth is imported, narrow Btrips from Nagina and wide strips from 
Nawabganj, Barabanki. There are ahout twenty families of printers in the village 
belonging to different castes. The basiness is not always a hereditary occupation. 
Vhohis are employed for bleaching the cloth. The raw materials used cbnsisb of 
myraboliuis (from south Mirzapnr) the gum of dkav, or Anog^stv^t latifolia from the 
Teru, iron sulphate, gur or molasses and various indigenous dye-stuffe as well as 
alizarine and aniline colours. One of the printers told me that vegetable al (which was 
formeriy employed for red colours] gave a fast dye and also streDgthened the fabric, 
whereas artiBcial alizarine, though much eaEoer to handle, loosened the texture of the 
cloth and the dye is fugitive. Dealers from the Terai bazars are the principal purchasers 
of the finished material which is used by Nepalese women for petticoats. For the ordinary 
dogha or razai the demand is not so brisk as formerly owing to the competition of the 
finer prints of Lucknow and Farmhhabad. Even for the Nepalese market, the rivalry 
of neighbouring printing centres, e-g. Behbahadurpur in Basti has begun to be felt. 

Cotton printing ia also to he found in Uuao, Basti, Hirzapur, Benares and Jaun-' 
pur. In the last-named place some gold and silver leaf printing is also done. Every- 
where the basiness is reported to be in a feiriy prosperous condition. 
Une» of (toiwfop' 102. It will be evident from the above account that though the industry of dyeing 

"**" ' has been decaying, calico-printing is still carried on in a large number of centres all 

over the provinces. There is a good local market for printed cottons. They are also 
much appreciated in other parts of India and abroad on account of the beautiful 
patterns brought out by the system of block printing. Lines of development for the 
calico-printing industry will probably be found in — 

(1) The introduction of newer and better designs. This can be done only by the 

establishment of schools of drawing and design, like the one su^ested 
above for silk. ' It is not necessary to start a school at every centre, but 
one or two representative workmen from each place could probably bo 
trained in a central institution. 

(2) Placing the producer la more direct touch with the consumer. Fashions vary 

very fast in an article hke cotton prints. Neither the present dealers nor 
the craftsmen belong to a class which keeps itself informed of the move- 
ments of taste In this country or abroad. Much can be done in this 
direction by exhibitions, industrial and commf:rcial joumala, and also 
perhaps by co-operative associations. 
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(3) Co-operatdTO jmxliiction. I am "not very hopefdl about the'sucooas of co-opera- 

tioQ in calico-pintiiig. The price of the original cloth tnnch exceeds the 
cost of labour and of the raw materiala required for the dyeing and 
printing processes. Large stocks also have to be maintained. The 
profits made by the dealers under che present f^stem are not very high, 

(4) Ihe establishment of small private foctories by educated men possessed of 

adequate technical knowledge. Comparatively little power machinery or 
expensive plant will be required in a caUco-printing foctoiy, and I chink 
immense improvements over present processes could be efifected by the 
adoption of clean, accurate and scientific methods. The educated owner 
of a small factory will also have agreat advantage in the matter of gau^g 
the wants of the public and adopting modem marketing facilities. I have 
heard of the estabhshment of one such factory at Cawnpore since my last 
visit there. 
(5J Improvements in the mechanical process of printing. In European countries 
the expensiveness of block printing has led to its displacement by many 
labour-saving appliances, such as the flat press and the cylinder machines, 
Itis difficult to say whether the adoption of similar methods in this country 
will not rob the printed fabrics of all the charm that is now ascribed to 
the band block process. For the cheaper and coarser kinds of printing it is 
possible that the perrotine machine will turn out as good work as is now 
done by baud. This machine is much in use in Alsace and in Belgium. 
Each machine wields three blocks, and designs in three colours are stamped 
in one round. I have not seen a machine of this type, but it is stated 
that it can be managed by a single workman assisted by two' children 
and effects great economy of labour. Even without the adoptiim of any 
machinery, better results can be obtained with the blocks if the printer 
is provided with a proper table with jons to fix the cloth to it. I would 
also suggest the adoption of a proper colour tub, and the employment - 
of a boy assistant to keep it constantly brushed ao as to present an even 
- surface to the die. 
(6) Improvements in dyeing methods. 
103. I have already expressed my belief that it is impossible to reintroduce the imprevwn^ntm In 

more aesthetic native dyes to the absolute exclusion of the imported stu%. Nor am I "J*"'*! m»*hcKf». 

certain that it will be at all desirable to do so. The synthetic dyes are undoubtedly 
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cheaper and far easier to handle. An impression ia widely prevalent that the indigenous 
dyes are all fast while the chemical dyes are fugitive. As stated ahove some of the 
country dyes, e.g. turmeric and safflower are by no means fast." Vast strides have heen 
made in recent years in the production of synthetic dyes which give fast colours and 
pleasing tones. " The truth is that the ancient art of dyeing with vegetable stains 
had in the course of ages been p;rfected. The more fugitive and otherwise untrast- 
worthy snbstances had been found out, the really serviceable had been tested, and a 
dyer knew what he had to depend upon, and for what he could depend upon it. 
On the other hand, whsn new dye-stufEs came every day to be produced in the laboratory, 
all use of them was experimental ; and it is only after many failures that satisfactory 
results begin to be achieved . • • . The fiajlures in aniline dyeing were obvious 
.... with the introduction of alizarine and of what is known as the " direct " 
aeries of colours, printing in artificial dye-stufi& entered upon a stage of success already 
marked enough to show that the falling back upon old world methods was a counsel of 
despair, not warranted by the actual condition of things .... The last word of 
science ia to the effect that alizarine colours are more permanent than vegetable 
dyes/'t The dyers and cahco printers of these provinces are at present entirely ignorant 
of the proper way of selecting and manipulating the aniline and alizarine dyes or of 
combining the same with native dyes or mordants and bleaching materials. There is 
consequently a deplorable waste of labour and material, and the results achieved are far 
from satisfactory. That the business of dyeing yam and cloth with imported dyes can 
be a very profitable one is illustrated by the great success of the dye-houses established 
l^ native capitalists at Madura in South India. I would suggest the establishment of 
at least one experimental school of dyeing dire cted by an expert who would be capable 
of ascertaining the correct methods of combining native materials with European 
products and teaching the same to the dyers and printers. The school should also 
endeavour to popularize in the province the use of the better kinds of synthetic dyes. 

104. An improvement in dyeing methods would give a powerful impulse to the 
industry of cahco-printmg. It will also be of very great benefit in the cerate trades 
of silk and wool dyeing. One of the di£Sculties that confronts the manufacturer of 
woollen blankets in the p rovince is connected with the bleaching and dyeing of wool 
to produce pleasing checks or self-colours. Investigations in dyeing are also called for 

• Bm In lUi MvDMtlon an UDoant nenAij wratrflmM to tha Procudlngi of tha iibttlc Bodstj ot Benp) bj Ht. Wttira 
ot ■ MitM of aparlmenti uondiuilid bj him regiTdlug tha tutiuu ol th« isfiaUble djM ot tndli, 
tArtlelsoDColloD Printins tn thelOthalKlQiiDttlie Ssojclopvilto Britiunka. 
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in the intereets of the hand-loom and the power-loom weaver. I think I am right 
in saying that even the milb here find themselves unable to dye yarn of certain colours 
and when necessary have to import dyed yarn. Hand weavers also in many cases dye 
imported yam, and if good methods were popularized, it would be easier to weave the 
checks and prints now imported in such voluminous quantities. The moribund 
industry of dyeing will thus receive a new lease of life. Private capitalists would 
be able to establish dye houses for the supply of dyed yam to hand weavers. Without 
the introduction of up-to-date dyeing methods neither hand-looms nor power-looms 
will be able to compete with the coloured fabrics of Europe. 
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Chapter V.— fibres and J^per. 

Sana Hwnp^ 105. The cuItiTatioQ of sann hemp or Crotolarea junena ha.s mach increased 

in these provinces in recent years. Id 1907-08 the area under hemp was 158,000 
acres against a normal area of 107,000 acres. The largest areas are to be found in 
Bareilly, Fihbhit, Fatehptir, Banda, Allahabad, Benaies, Mirzapur, Jaunpnr, Unao 
and Partabgarh, The crop does not require much irrigation, and cnltivatora find 
that the fibre commands a ready sale in ihe larger markets (like Benares, Shikohabad, 
Chandausi and Pilibhit) for export to Europe. The demand for this fibre received 
a great impetus at the time of the war in the Philippines, when the supply of Manilla 
hemp for th3 European markets fell short. At the beginning cultivators and dealers 
were inclined to pursue the suicidal policy of adulterating the fibre with earth and dirt. 
The notice of the Agricultural department was drawn to this, and it is believed that 
the efforts of the department have stopped this pernicious practice. Separate iiinires 
for the export of eavm are not available, bat it contributes largely to the total export 
figures for hemp and other fibres, which amounted in 1905-06 to 2,99,000 maunds 
valued at over fourteen lakhs. In 1906-07 the exports ran up to 4,03,000 maunds 
valued at twenty-two lakhs. The figures must have been higher in 1907-08. To 
these figures should also be added the amount of 3 lakhs of rupees annually shown 
in the traffic returns as the export of jute &om these provinoes to Calcutta. So tax 
as I am aware no jute is grown in these provinces, and although some jute grown in 
the Nepal Terai may pass through the provinces, there is little doubt that the so-called 
jute of export is a commercial name for the sann hemp of the Benares division, 

Bhabararaam. 106. The next most important fibre of the provinces is the grass iBchtsmvm 

aiiguBtifvlium, which is known as babru or bhabar in the districts of Saharanpur 
and Bijnor, 6at& in Shahjahanpur, Pilibhit and Kheri and bankas in the eastern 
submontane districts. There are large tracts of bhabur graas in the Qovemment 
forests. In Saharanpur it is to a small extent locally utilised for cordage ; the Rohil- 
khand and Kheri grass is exported to Shahjahanpur where it is manufactured into 
baih matting ; from Bahraich and Gonda the grass goes mostly to the Lucknow paper 
miUs. Large quantities of the grass are also sent from theae provinces and the Nepal 
Terai to Bengal for the use of the paper mills near Calcutta. .Bhabar grass grows 
to a small extent in tha hilly parts of Bundelkhand. I have been informed that it 
will bo difficult to increase the outturn of the Government forests. 
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107. Aloe or agave fibre is also coming into promineoce. It grows plentifully on Alom Fibre. 
the Bides of the Eist Indian and Oudh and Rohilkhaad Railway etnliankmeDlB, FriTate 
gentlemen have Btarted plantations at Etawah and Jhansi. ilessrs. Allen Brotliers 
of Cawnpore hava an agave farm at Najafgarh, a few miles from Cawnpore. ' They 
intend manufaoturiag strings and rop33 as soon as the plants are sufficiently matured. 
In the autumn of 1907 I was shown some fine samples of fibre extracted from the early 
grown plants in Messrs. Allen's farm. A sjmdicate has also been formed in Etawah 
for working the plantations there. Mr. Hayman (a former Deputy Director of Agri- 
culture) had infonned me that he was making exp3riment3 in planting agave on poor 
soil incapable of bearing more valuable crops and aalso in feeding cattle on agave 
leaves. I have se^n very good ropes and twine made out of aloe fibre at Jaunpnr 
jail. The industry of extracting the fibre is abo beiog practised at Chunar on the 
East Indian Railway, and Sandila on tho Oudh and Bohilkhand Railway. Several 
moderately-priced machines for decorticating aloe fibre on the field have been advertised 
in recent years, but I do not know whether any of them is really efficient. - The 
Economic Botanist of these provinces has been engaged for some time past in identify- 
ing and classifying the different kinds of agave found here. When this work is 
finished, I believe the Agricultural department will investigate the best methods of 
cultivating and propagating the varieties that are economically the most valuable. 

The hilly tracts in Mirzapur produce a fibrous graas known as bagia, from which Other Pibrt, 
twine and ropes are made for the Benares and Mirzapur bazars. 

The kus^ reeds that grow wild over many parts of the cooQtty are made into mats 
Icnown as kiisaeanSf which have an extensive sale among Hindus, notably in Benares. 

Munj grass grows abundantly in many districts. It is utilised for thatching and 
also for the manufacture of matting. Some of the jails turn out very good mats, 
but I have not seen the munj mat industry cairied on in an orgonissd scale outside 
the jhils. 

The gnestion of the' utilisation of plantain fibre had been mentioned at the 
'Kaini Tal Industrial Conference, Subsequent inquiries showed that there was no 
regular cultivation of the plantain in these provincea. The scattered trees in orchards , 
and village hamlets are not likely to yield sufficient fibre for economicfd work. 

108. In spite of the abundance of raw materials, there is very httle organized Fibre InOumMee, 
attempt in the provinces to utilize local fibres for the manufacture of good ropes, 
twiuc, cordage, gunny, etc. There would not be any extensive market for this class 
of goods in rural tracts, for the cultivator himself generally makes out of the produce 
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of the village fields the ropes and twine he requires for irrigation, cattle and thatching, 
la the towns, however, the present supply is of a very poor quality. The ropes are 
made of hemp adulterated with mud and last only a very short time. All persoos 
requiring good rop3 have to get it made at home. The jails make good ropes and 
siring, but they are primarily for the use of Qovemment departments. There is a 

Cawnpof Mill. jut^ """I* a* Cawnpore belonging to native capitalists. It has a paid-up capital of 
three lakhs and seventy-five thousand rupsea, 1,544 spindles, and seventy-five looms. 
The average number of persons employed in 1905-06 was 533. The 'miU was closed 
at the time of my visits to Cawnpore, and I was anable to ascertain how lar it utilized 
materials obtainable in the pcovince or what style of goods it turned out. There 
are no rope works on an organized scale in the provinces — unless we Include the hand 
industry in the manufacture of rope carried on at Dhumri in the Etah district and a 
few other scattered places. 

Saoking nutnu' 109. Coarie sacking or tat is made in many places on a small scale out of sann 

hemp.' In the Fartabgarh district the industry is beginning to be organized and 
fairly largo exports of gann hemp matting have taken place in recent years to 
the neighbouring large towns and to Bengal and Bombay. The eann is cultivated by 
all castes. When the crop is matured, it is steeped in water and the fibre is extracted 
and spun by the cultivator himself, The mat weavers are practically all Kurmis dwell- 
ing in villages in the vicinity of the town of Fartabgarh. The implements are very 
rude. No sizing is resorted to. The loom is very similar to the Sitapur tat loom 
described by Mr. Silberrad in his Monograph on Cotton Fabrics, page 21. No shuttle 
is used, and strips only about sixteen inches wide can be woven. One man weaves 
' about eight to ten yards a day. I feel confident that a weaving expert could easily 
devise a more efficient loom. Dealers who often give advances in money to the 
weavers, purchase the strips of mat from them uid export to other places. There is 
a growing demand for cheap matting in the provinces as well as out of it. The 
article can also be utilized as bags for the transport of grain. If improved implements 
were used, the industry would give employment to large numbers in every sann grow- 
ing district. It is an industry which is likely to suit a small capitalist with capacity 
and enterprise. 

Bruah mattutae' HO. In Cftwnpore, there is a brush factory managed by Messrs. Begg, Sutherland 

& Co. It is worked by electric power, and turns out all kinds of brushes for 
personal, domestic and factory requirements and also for the use of the army. With 
• Vmikadbenh luU nilli. 
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the exception of the experts at the head of the business, all hands have been locally 
trained. The brush business of the late Wense Factory has been taken over by an 
Indian firm. There is also a small brush factory at Meerut, which employs only hand " 
labour, I have been told that most of these firms have to impoit a portion of their 
fibres from Deocan and the Madras Presidency, although they get all the bristles locally. 
At preseut these brush factories try to cater mostly for the army, but articles for sale in 
the bazars are also being manufactured in increasing numbers. 

111. In Shahjahanpur the baib matting industry gives employment to about 
one hundred artisans, all Musalmans. The grass is imported by dealers from the 
forests of Pilibhit and Maikui (Kheri). Tha mat-maker buya tho grass from the 
dealer according to his requirements. The price of the grass at Shahjahanpur varies 
from Be. 1-4-0 to Be. 1-12-0 a maund. The mat-makers usually work at their own 
homes, but there are four or five small factories which employ journeymen mat 
weavers at three annas a day. The processes of weaving are very crude. The work is 
monotonous and comparatively little skill is required on the part of the weavers. A 
quicker weaving process would be of great benefit to the industry. The finished 
matting sells locally at four annas a square yard and when bordered with cloth at five 
annas a square yard. The cloth is sewn on by moekis. It is believed that white 
ants do not attack baib matting and its use in the provinces is increasing. From the 
conditions of the industry, I do not think there is any room for co-operation. A. 
better loom as mentioned above is a great necessity, and the consumption is likely to 
increase if orders for matting from other stations were complied with more promptly 
than they are now. 

112. I think Indian capitalists should find a good investment in organized fac- 
tories (using improved tools and machinery, but not necessarily steam power at the 
beginning) for the production of good twine, ropes, cordage, sacking, brooms of various 
kinds, and brushes out of the raw materials obtainable in the province. It shouhl be 
borne in mind that the present export trade in aann hemp is on a somewhat Dnstabte 
basis. As mentioned in the /nd tan Trade Journal of June 4tb, 1908, there is a great 
likelihood of Manilla hemp re-establishing in position in European manufactures, in 
which case the demand for sann hemp is bound to suffer. It is therefore very desirable 
that steps should be taken early to utilise locally at least a portion of the hemp grown in 
the provinces. It is difficult to suggest what Govemmeot can do to encourage an 
industry of this kind except by supplying inbrmation to incending capitalists regarding 
the sources of raw materials, markets, purchase of machinery, and similar matters. The 
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present railway ratFes iat the cheaper kinds of matting are ralher high. A redoctitHi of 
rates wUl he of great benefit to the indnstiy. 

113. At one time an extensive hand industry in paper flourished in these juroT- 
inces. Mattra', Lacknov, Jaonpur and Kara in the AUahahad district were the principal 
centres. Theprocessof msnufacturing the coarser kinds was deacrihed at pages 127 and 
128 of Dr. Hoe/s Monograph on the Trades and ManufacttireB of Northtm India. 
The industiy is now practically extinct in the three last-named pUcea. Some paper 
is maonfactured by haufl in the interior of the Almora district &om the tibre of the 
boru plant, but I have had no opportunity of seeing the process. In the town of 
Huttra the hand industry stilt manages to surrire. Old paper is purchased from the 
Aligarh postal press and elsewhere and thoroughly soaked in water. It is then con- 
verted into thin pulp by treading and kneading. The pulp is again washed (the water 
of the Jnmna being considered particularly suitable) and then steeped in a solution of 
$ajji for some days. The workman then lifts out some of this paste on a framework 
covered with a reed mat. This on being drained forms into a sheet, is dried by e^)o- 
sure to the sun, treated with flour paste and again dried. The paper is then glazed 
by hand rubbing and sold to local dealers. Old rags and cordage are not nsed in the 
Mnttra industry. The workmen are mostly Musalmans, employed in a nnmher of 
small factories. So far as I could estimate, about 2^0 persons are employed in paper- 
making and another seveuty-tive in simply glazing null-made paper. Native traders 
consider such hand glazed paper more durable and nse it for their aocoont-books. 
The vrages in Muttra »re very low* and there is very Uttle export now to other towns. 
The industry has no chances against mill-made paper, and I have no suggestions for 
its impravement. 

114. The consumption of paper in the province will appear from the following 
hguies : — 





Imporlt. 


X^orU. 




Tbooiud 1 Thootand 
numiiM. , rupee*. 


ThonMnd 


Tfaoniud 
rnpM*. 


lees-w 


30 


3.18 


29 


6,18 


1906^ 


44 


M7 


37 


6.M 


J906-07 


66 


S,80 


se 


6,40 



Mpwdar.wUehti low tori w«tamdlM«t. 



Digitized by 



Googk 



iifcrcs anb paper. 



The imports come mostly from Bengal, and from Calcutta and Bombay ports. 
The exports are mostly &om Oadb {i.e. from tlie Lackoow iqiU). It will be noticed 
that the exports are more valuable than the imports, weight for weight. This is becaTise 
the exports consist practically entirely of high grade paper mannlactured at the Lack- 
now mills, while a large proportion of the imports is made op of thin and brittle 
German paper need for the lithographed Temacular books and newspapers. 

115. The mill at Lucknow aGTords a striking instance of saocessful business 
enterprise on modem lines managed to a laige extent by Indians. The paid-up 
capital in 1905-06 was eight lakhs of rupees, and seven hundred daily labourers are 
employed on the average. The following descriptions of paper were manu&ctured— 
printing, tvowu, colonred, blotting, white and bnff cartridge, cream and yellow wove, 
unra and creamlaid wraf^rs. The production in 1904 was 5,496 thousand pounds, 
or, roughly, abont sixty-seven thousand mannds, valned at six lakhs aud eighty-two 
tboosand rupees. In 1905, the quantity produced had risen to 7,095 thousand 
pounds valued at eight lakhs and sixty thousand rupees. The mill supplies largdy 
to Gtovemment, and from the absence of advertising, one ooacludes that it expeheaoei 
no difficulty in the disposal of its produce. 

The other paper 4nillfl in India are located at Howrah (Bally miUa),* .Tieagath 
and Kanknara near Calcutta (both Titagarh mills), Baniganj (Bengal mills), Qwalior 
(Sindhia mills), Bombay (Qirganm), Sorat (foor small mills), and Foooa (Beay mills). 
The total quantity of paper made in 1905 was 44 million pounds. 

The materials most in use at the Lucknow mills are (1) rags, (2) old paper, (3) 
betib or Bhabor grass from Nepal through Bahraich and Gonda, (4) old hemp cordage 
oollected in South^n Oudh and Benares division. Very little Wood pulp is used as its 
cost (more than £15 to the ton at the mill) is a very heavy item. The railway freight 
from port to mill is a considerable portion of this cost. The mills are beginning to 
experience difficulties in obtaining an adequate supply of old cordage (new hemp is 
too stiff and too expensive for the maQofacture of paper) and also in secnring the 
deured jnx>portions of white and ooloored raga, 

116. It woald therefore be a great advantage if wood and bamboo pulp and ChmnOwU 
wood meal for the mannfactare of paper could be produced in the provinces out of '>*'4>* 

raw materials locally obtunable. The question of the manufacture of bamboo and 
wood pulp in Burma was a little time ago investigated by an expert-f I have also 

• Thii bUI cAMid wartlac b DM, bmt I bdln* hu rindi ban nwUbUihsd u ■ jut ol •DoUur HIU in Sui|«L 
t Kl. B. W. StDiUl'l npbrt pobllibU Ij &apetlntilddmt of Sgntoatul ftintlat. iMipiaB, 
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recently seen it stated in the papers that a mill to manufacture pulp and paper is 
likely to be set up in the neighbourhood of the Tata Iron-works on the Bengal- Nagpur 
Rulway. But as pointed out by Mr, Imms, the manager of the Lucknow paper mills* 
the manufacture of wood pulp iu Burma (or any other province) will sot be of much 
assistance to the industry in this province on account of the heavy cost of land trans* 
port. In this connection it has been suggested that the wood of the rhea tree {Acacia 
Imcopkl(ca) which grows in the plains districts will furnish pulp of very fair quality, 
the bark being used for tanning purposes. There are also large areas under spruce 
and silver fir in the Himalayan forests. The timber of these trees is not very valuable 
and it has been conjectured that the wood can be transported at a reasonable cost to 
* some convenient place on the railway where pulping mills may be set up. The 

authorities of the Imperial Forest Research Institute are at the request of the local 
Government investigating the question, and samples of wood have been subjected to 
test and experiment in England by experts. The results so far are very promising. 
The matter is still under inquiry. As has been mentioned above the present railway 
Tate on wood pulp is very high. Considering that it is only a raw material and pretty 
heavy in weight it should be carried over the railways at the lowest or first class rates. 
iWMiiMiileaf weed 117. The wood pulp referred to above is what is known as chemical wood pulp, 

P**'"* The wood is chopped up and crushed and then boiled in huge digesters with caustio 

soda or treated with bisulphites. The result is a pure cellulose which is of greac value 
for high class papeft Mechanical wood pulp is obtained by cutting the wood (poplar, 
fir, pine, etc.) into small logs and then applying large grindstones to the logs with 
' hydraulic pressure. The product thus obtained is mixed with water and passed through 

ecreens. The excess water is subsequently drained off and the pulp is obtained as a 
thick sheet. Mechanical wood pulp serves for the inferior grades of paper only on 
account of the shortness of fibre and the presence of wood resin which resists the action 
of bleaching agents. It is, however, the main ingredient of the class of paper of 
which the consumption in these provinces is increasing very fast on account of the 
. growth of a reading public and a newspaper press. The kind of wood required for 
mechanical wood pulp is available in fair quantities in the hills, and as chemicals will 
not be required in large quantities and hydraulic power wDl not be difficult to obtain, 
the prospects of a mechanical wood pulp industry are I think even more favourable 
than of ohtiinical wood pulp m:iniifa''ture. The question merits the attention of 
capitalists. 



* P«p«r rMd it Uu lAckaiir (nnoffldil) laAaatttal Conlenu*, Uttcb iwe, 
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118. Paper milb in this country hate to pay very high prices for chemicab. A 
small proportion of sulphuric acid la used, and if the sulphur industry is developed 
as is proposed by the Geological department in connection with the working of copper 
mines, this difficulty will be obviated. Large iron works in the country will also solve 
the problem. Large quantities of caustic soda and resin are also used, and both sub- 
stances are now imported. The Lucknow mill tried some years ago the reain distilled in 
the Qovemment forests but did not find it of sufficiently good quality. The manufacture 
of resin will be treated of below in connection with the chemical industries. I ehall 
also diacuas the question of the manufacture of soda when considering the chemical 
indnstries and the utilization of the alkali deposits of the province. It may, however, 
be mentioned here that for some years the Lucknow mills attempted to make soda out 
of sajji, but the results were not satisfactory in spite of the low prices then prevailing 
ftii aajji. An experiment with soda ash obtained from Messrs. Beinhotd & Co. of 
Agra also i^oved unsucceaaful. 

119. With an increasing spread of education among the masses, the consumption 
of paper in the province is bound to develop very fast. There is also the possibility 
of obtaining a market in other parts of India not so favourably situated with regard 
to raw materials. The feasibility of starting another paper mill deserves the 
attention of enterprising capitalists. Such a mill should be located at a place where 
water will be easily available and new sources of labour and of raw materials can be 
tapped. Much will of course depend on the results of the wood pulp investigations 
referred to above. Otherwise either Gorakhpur (where labour is cheap and plentiful 
and supplies of Bhabar grass is obtainable in large quantities in the Tarai forests) or 
the vicinity of Hardwar (where water will be always available and the Saharanpur 
forests will yield fibrous grass) suggest themselves as suitable sites. 

120. The papier-mftchfi industry may be conveniently described here. There 
are a few artisans at Bijnor, Budaun and Miranpur in the district of Muzaffar- 
nsgar who manufacture fancy articles like small boxes, inkstands and cigar cases, but 
the induBtiy is altogether unorganised. The number of artisans is too small for 
any system of co-operative supply or production. The prices at present asked for will 
not permit of any extension of the market. At Jaunpur, about twenty-five years 
ago a former Collector imported skilled artisans from Kashmir who trained a number 
of local workmen and a small scini-Govorument factory was csiablished. For some 
years the institution flourished and a fair number of articles was turned out. Only 
ornamental articles were however nuuufactuied, and the market was very limit«i. 
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The artisans obtained better paid emf^ymetit in other provinoea and the papier' 
in&ch€ factory sank for a time to the level of a book-binding shop. Some skilled 
artisans have recently been employed and I anderstaad (airly attractive artioles are 
a^ua being maanfactared. The only chance for the revival of the papier-mAcb6 industry 
lies in the manafactore of (he cheaper s^les of toys. The demand for ev^ expensive 
toys is daily increasing in the country and papier-mftchi easily lends itself to the 
manufacture of a laige variety of toys. The growth of the newquper press and a 
general increase in the consumption of paper, as shown above, will provide jdenty of 
raw material. Labour could perhaps be recruited in the first instance from the paper- 
makers of Huttra, The industry should be taken up by a small capitalisl wHb. ideat 
and euterprise. 
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121. The principal agricaltUTal staple of the proriuce is wheat and it is aloo tha 
diief article of food. The average annaal onttum of wheat in the [vovince ia estimated 
to be a little over two million tons. Ooly a fiiictional portion is exported. In theas 
oircamstancas the milling of wheat for internal oonsnmption would in any other oonntiy 
be one of (he chief industries. In the Unieed Provinces it is still domestic work. 
Cavnpore has two large flour mills and Lucknow has one. A flour mill was started at 
Allahabad two years ago and is doing well. The mill at Benares has stopped tha 
manofactare of floor. Smaller rivX [ n (some with atone rollers) are to be found in Agra, 
Lucknow, Cawnpore, Farmkhabad, Gorakhpnr and other districts. There is room for 
more enterprise in this direction. The traffic figures are given below :— 

Imporlt t» tlotuaaS mt»tkit, 
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The exports from the Allahabad block are mostly to Bengal and the cities of Calcutta 

and Bombay. It will be noticed that our imports coma chiefly from the Pnnjabj 

where there are flourishing mills at Delhi and ' Umballa close to our border. Some 

of the mills in this province depend to a large extent on military contracts, but 

others (e.g. the Lucknow mill) cater for the general market. In this direction there 

is naturally a greater demand for ata than for maida, suji or bran, 

ProajMof* of 122. So far as I have been able to ascertain, there is no difficultv in sellinir the 

fflourm/0». J 6 

produce of mills in the markets of the larger towns. At present there is practically 
no market-pushing. One or two mills occasionally employ their wheat purchasers to 
go round the bazars with samples of their products. There is no caste or social 
prejudice against mill ala, but many people consider that'a'a milled in iron roller 
mills Js nijt as nutritious as the hand-crushed product. The stone roller mills are 
supposed to be better in this respect than iron mills. I do not know if there is any 
foundation for this belief. I have heard many native consumers express perfect 
satisfaction with mill ata. In the towns mill ata commands about the same price aa 
hand-made ata except in the hot weather and the rains, when hand-crashing is more 
arduous and null ata sells cheaper. In the smaller towns it will be a good plan for an 
intending capitalist .to feel the market by starting a small concern worked ^ith an oil 
engine. He will in this way graduaUy accustom the people to mill flour and in time 
the mill stuff will come to be preferred on account of its purity. Etehd-made ata sold 
in the bazars is frequently adulterated with inferior grain. After % market has been 
developed, the business can be expanded and steam power set up. This policy haa to 
my knowledge been successfully adopted in a town in these provinces. 

The domestic industry of milling wheat is almost entirely confined to women. 
In Dehra Dun practically all the wheat is crushed at the numerous water mills in the 
district, and very little wheat is milled at home. The two mills, worked with oil 
engines in Dehra Dun town are well equipped but hafe not yet developed a htrge 
businees in wheat milling. 

So long as other and more remunerative employment is not found for the village 
women who now carry on the milling of wheat, either for the consumption of their 
own families or at very low wages for large cultivators and dealers, I do not think 
there is much chance of the mill industry capturing the rural markets. In the towns, 
on the other hand, as stated before, there is considerable room for power mills, and 
there is also the possibility of a market being found at the seaports and other tracts 
where hii^c colonies of ata-consuming people are now settled. It would be much 
f*8 
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better to export ata to these places and keep the bran for cattle tit home than to 
export raw wheat. 

123. I do not think the Government can help the domestic indostry of wheat- 
milling in any way. As regards the power-mill industry — 

(1) redactions in railway freights are urgently called for. At present the 

special rates in force are in many instances fifty per cent, higher for ata 
than for wheat. Flour does not take up more space in the trucks than 
wheat and the diSercnce in valae between the two commodities ia not 
large enough to justify tho great difference in freights. A separate note 
on the subject has been submitted to the Qovemment. 

(2) Millers are at present much handicapped in their purchase of raw material 

and sale of flour by the bewildering differences that prevail in the various 
bazars regarding weights and measures. The question of the prescription 
or standardisation of weights and measuroa was considered by the 
Government a few years ago, but no steps were taken because it was 
thought that the great mass of the people seemed to find little practical 
inconvenience iu the existing state of things and there w^ no popuUr 
desire for Government interference in the matter. Moreover in any 
scheme of prescription or standardisation, machinery must be created to 
see that unauthorised weights were not used and considerable opportunities 
of levying blackmail will be ofi'ered to underpaid subordinates. Ilie steady 
growth of commerce is daily accentuating the difficulty and I am a&aid 
something will have to be done sooner or later. It is difficult to suggest a 
remedy. Perhaps the least objectionable method will be a specific provision 
of law that in all contracts the Government system of scales and measures 
will be presumed to have been ased in the absence ofan express stipulation 
to the contrary, 

(3) Improved facilities are wanted, as in the case of all other power mills, for the 

supply of efficient engine-drivers, carpenters, smiths and fitters. This 

point was considered at ' the Ifaini Tal Conference, and a definite and 

comprehensive scheme was drawn up. 

12-i. A few bakeries conducted under European supervision arc to be foimd in 

' the larger towns. It is difficult m suggest any improvements in the native bakeries 

except that they might use better raw materials and be conducted on more sanitary 

principles. The United Provinces have no proper biscuit factory. One firm at 

80 



OMlMt/UM of <A« 
mUang Indutry. 



tuul 

btmoult manunto- 
turoa. 



Digitized by 



Googk 



Soob Qxains. 

Lncknow adTertisee its biscuits, but the process of manufacture or method of packing 
is not different from that employed by native bakers ; consequently the biscuits do not 
keep well I am informed the Hindu Biscuit Company, Limited, of Delhi is doing 
weU, as also one or two factories at C^cutta, I have seen Delhi biscuits sold on railway 
platforms in the western districts and also in the larger bazars. The taste for 
biscuits among Indians is growing very fast.^ Mosalmans have no objection to them, 
and I think a large proportion of Hindus would also consume " Hindu '* biscuits. 
They are an obvious convenience for railway travelling and are also of much request 
for the use of children and invalids. Provincial figures of the consumption of biscuits 
are not available, but the import figures for British India are instructive : — 

year. Impart* in tkoxManA pouni*. 



I902.03 
I903-M 
1901-05 
1905.0G 



1,690 
^786 

G,SOS 



The chief ingredients of biscuits, viz. Sour, sugar, butter and milk, can all be had of 
good quaUcy in the province and a biscuit factory need not import any raw materials. 
For packing, tins manufactured out of old kerosine oil tins and packing case tins could 
perhaps be used. This promising industry must be left for private enterprise and I 
do not think Government can do anything at this stage. 

RIoe-huHlng. 12^< I^^ ^^^ milling of wheat, the hulling of rice is a domestic industry in these 

provinces. There are one or two rice mills worked with steam power in Basti, and 
the oil engine mills at Dehra Dun do a fair business in the hulling of rice. These 
provinces will, however, never be able to compete with Bengal or Burma iu the rice 
markets at Calcutta or Chittagong. The population of the larger towns do not 
consume much rice. In the circumstances there is not much prospect of rice-huUing 
becoming an organized industry in the near future. At the same time targe farmers 
Ivill probably find it to their advantage to adopt some of the handpower rice mills now 
placed on the market by Calcutta firms Uke Messrs. Jessop & Co. 

Oihor aftUnti ^^^' ^'i^'^^ {dal) of various kinds are much consumed by the people of theso 

provinces and there is of course an extensive use of gram for horses. Most of the 
flour mills in these provinces have machines to crush gram and split peas. The usual 
practice is for the owner of tho groin to get it cnuhed at the mill at a fixed rate. 
With the jIhc in thu wages of dnniPftic labour thin stylo of business is likely fo 
exjaud a good dvul iu tliu ucai' futuru, 
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Chapfer VII. — Sitffar, 

127. Sugar-retiEiDg is perhaps the most important industry of the United 
Provinces. About IJ million acres are annually sown in sugarcane in the province, 
and the produce may be roughly valued at ten crores of rupees. The chief sugar 
tracts areSaharanpur, MuzafFarnagar, >Ieenit, Bulandahahr, Farrukhabad, and all the 
districts of the Eohilkhand division on the west, Sitapur, Hardoi, Kheri, Fyzabad, 
Goiida, Sultanpwr, and Bara Banki in Oudh, and all the districts of the Benares and 
Qorakhpur divisions with the exception of Mirzapur, The traffic returns in sugar 
werdaa below ;— 
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The imports in j;«r came mostly from Bengal (I think chiefly for the sugar foo- 
tones). ■ The refined and nnrefined sugar imported came almost entirely from the 
ports, i,e. from foreign countries. 

128. The indigenous methods of growing cane and re&iing sugar are fnlly 
described by Mr, Hadi in his monograph on the sugar industry. In most parts of Bohil- 
khand the cultivators press their cane into juice in iron mills, and the kkandaari 
converts the juice into rab and thence into khand and kackcki ehini. Elsewhere, on 
the other hand, the cultivator himself boils the juice into rab or gur (mostly the latter), 
which is then sold either fo;- consumption or to a sugar retiuer who manufactures 
pakki chini out of the gur. The processes are wasteful in many ways :— 

(1) In many eastern districts {e.g. Jaunpur) the old stone mill is still used for 
pressing the cane, I believe in the northern parts of the Gorakhpur division 
wooden mills are most in vogue, Those mills do not extract as much juice 
as an efficient iron mill does. 
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(2) Even where iroa mills are employed, tbey are usually Bupplied by men with 

rery small capital and no organizing power. The mills are as a rule inefficient 
and soon get out of order. It has been estimated chat good nulls would 
increase the juice extracted by almost one-half over large areas. 

(3) Where the juice is boiled dowa into gur by the cultivator, he follows moat 

wasteful and primitive methods. As no lime is added to the juice the pro- 
portion of ciystala obtained is comparatively small, and modem sugar refineries 
consequently pay only a low price for such gur. 

(4) The processes of the kkandsari and the sugar-refiner of the east also admit 

of many improvements. The question is a highly technical one, and as the 
varioDS points have been separately treated of io the bulletin of the Agricul- 
tural department and the writings of Mr. Hadi, it is unnecessary to discuss 
them here. 
All these circumstances make the indigenous sugar far more expensive than the 
sugar refined in modem power factories in this country or the sugar imported from 
Java or Mauritius. It will be noticed in the traffic returns quoted above that the 
imported refined sugar was valued at about eight and a half rupees per maand in 
• 1905-06 and a little over seven rupees in the following year, while the exported sugar 

(i,e. the product of this province) was valued at nearly twelve rupees per maund. 
"The indigenous cougar commands a higher price becaniro it is believed to be &ee from 
any objectionable contamination and also on account of the prevailing idea that it is 
much Bvieeter, weight for weight, than imported sugar. Even factory sugar produced 
at Cawnpore sells at a higher rate than imported sugar. It is not, howeve/i likely 
that these causes will for ever exclude foreign sugar from the markets of these pro- 
vinces. The import figures are rising every year. The indigenoas sugar is selling 
at a lower figure, and the profits of the cane cultivator and the sugar refiner are being 
daily cut down very fine. 
Fowmr rBnn»rl9». ^^9. Till recently there were only two sugar factories in this province conducted 

according to up-to-date modem methods. The Bosa sugar factory in Sbabjahanpur 
is worked in conjunction with a distillery, and its hiatorj' can be traced as far back as 
1805. It is now managed by Messrs. Carew & Co. and has a capital of sixteen 
lakhs. In 1905 a dividend of 8 per cent, was declared, and in 1906 the annual divi- 
dend was 6 per cent. This factory has its own plantations in the Shahjahanpur and 
Eheri districts. The Cawnpore sugar works are managed by Messrs. Begg, Suther- 
land & Co, who also own similar concerns m JBehar. The ordinary capital is tea 
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lakhs and preference shareholderB own five lakhs. No dividends were declared 
between 1897 and 1900, buc between 1901 and 1905 the company declared an average, 
of over 12 per cent.. There was no dividend again in 1 906, but I believe the circum- 
etancea of the year were peculiar. This factory buys itsffur intheCawnpore mu-ket 
and also in Behar and the Benares districts, A third European sngar factory has 
recently been established at Partabpur . in Gorakhpur in the extreme east of the pro- 
vince. I have not visited this factory, but have been informed that it promiges well 
The average number of persons employed in 1907 was 489. 

Native capitalists have recently erected two sugar factories. In the factory near the 
agricultural station at Cawnpore, belonging to Messrs. Gauri Dat Tulai Ram, work has 
commenced and it is intended to get the gur from Tirhoot and the Qorakbpor division. 
The Unao sugar factory belongs to a limited company and ie managed by Meaars. 
Mulchand Murlidhar of Cawnpore, This factory also started work last cold weather. 
A company has also been formed at Allahabad to erect a sugar factory on modem 
lines in that town. 

130, The sugar industry has for several years recently engaged the serious Rmewii titmmturu 
attention of the Agricultural department, and the improved processes of Eban Baha- 
dur Saiyid Muhammad Had! have been frequently demonstrated with great success 
in several places. Persons interested in the improvement of the industry are. referred 
to the following publications for a discussion of the question from various points of 
view:-^ 

(1) Agricultural department bulletin describing Mr. Hadi's improved methods 
(reprinted as an appendix to the proceedings of the Benares Industrial 



Oft auffor. 



(2) Mr. Moreland's article in the AgricitUural Journal of India, January 1907. 

(3) Proceedings of the Calcutta Industrial Conference, 1906. (Paper read by 

Mr. Jordan, of Messrs. Martin & Co., Calcutta.) 

(4) Proceedings of the Allahabad Industrial Conference (printed in Modern 

Bevievo for May 1907), Papers read by Messrs, Moreland, Hadi, Badha* 
raman, and E. C. Baneiji. 

(5) A series of articles on sugar in Capital of May and June 1907, 

(6) " Notes on Sugar in India " by Mr. Noel-Paton, Director-General of Commer- 

cial Intelligence. 
. Detailed information about the improvements in indigenous manufacture elaborated 
by Mr, Hadi will be obtained on application to him at Partabgarb, 
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loaay one wishing' to atady the methods of the power industry of sugar refining 
I would recommend the following works : — 

(1) Sadtler's Industrial Organic Chemistiy fLippincott, 1906). 

(2) Mcintosh's Technology of Sugar (Scott, Greenwood, 1907). 

(3) Prinsen Qeerligs — On cane sugar and the process of its manufacture ia Java 

(Norman Rodger-Altrincham, 1906). 
Un»m of if0veA)f>- ■ 131, In view of the action that is already being taken by the Qovemment in the 
matter of the sugar industry it is not necessary to discuss the possible methods of 
improvement in any detail. The various snggestious may be thus summarized : — 

(1) Improvements in the methods and processes of cultivation, — Matters which 
are being studied by the Agricultural department. It will suffice to mention 
that a ton per acre has been considered the normal outturn of sugar in India, 
while in Java the average produce for the five years ending 1903 was 3*44 
tons per acre. 
(2) Improved cane-cmshing mills, — The stone and wooden mills still worked in 
many districts should as soon as possible be replaced by iron mills, I have 
often been told by cultivators using stone mills that the juice extracted by 
iron mills has an oily flavour, and as much of the juice ia consumed raw by 
cultivators and labourers during the pressing season, it is. a disadvantage, 
I am, however, convinced that the great superiority of iron mills has only to 
be demonstrated in stone mill tracts in orddr to effect the necessary subetitu* 
tion. Demonstrations in this respect could at a very small cost be given in 
alt stone mill tracts by court of wards estates and other public-spirited land- 
hoMere, 
(3) Improved iron mills. — Mr. Hadi says that the mills most suitable for imme< 
diate introduction are the three-roller Nahan mills, the three-rollo- Behea 
mill, the four-roller Babu mill sold by Mr. Simpson of Mallikpur, Buland- 
shahr, and the three-roller mills of Mr. Perfect of Bara BankL As pointed 
out by Mr. Moreland, agencies for the supply of efficient cane mills and their 
maintenance in good order will not only remove the most urgent want of 
the sugar industry, but are likely to prove great commercial successes. Only 
a small capital is required at the start, and the enterprise should receive 
immediate attention from the middle classes of the province. A company 
with this object was projected at the Allahabad Industrial Conference .in 
April 1907 and a capital of over fifty thousand rupees was promised, 
94 
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but the promoters have siDce resolved to establish a modem sngar-refining 
factory instead. That with eDterprise and oiganiaation the business can 
be made remuneratiro is proved by the saccesH of the iron foundry of 
Babu Shivashankar Prasad of Akbarpur in the district of Fyzabad 
where a laige number of sugarcane presses is now manufactured. There 
" is also a smaller concern at Moghalsarai. Mr. Perfect's sugarcane 
mill factory at Bahramghat in the Bara Banki district has also been referred 
to aboTC. 

(4) Improvements in ^ur-making. — The present defective methods have been 

described above. The chief difficulty lies in the fact that the liming of 
the juice makes the gur almost black and quite unsaleable in the Indian 
market for consumption as gur. The Agricultural Chemist of the pro- 
vince is engaged in investigating wbeUier any modifications can be 
suggested in gur-making that will produce more crystals without sacri- 
ficing the colour. I venture to think that if the j;ur-makeT felt certain 
that his product would be purchased by the refiner at a good price (i,e, 
better than what he gets from the jur-eater), he would have little hesita- 
tion in liming a portion at least of his juice and manufacturing partly 
for the retiner and partly for the Indian market. For this reason it ia 
necessary to demonstrate the advantages of liming and also to put the 
refiner in touch with the cultivator. The latter object would be easily 
accomplished if the number of modem factories making sugar from gur 
increased in the province. As regards demonstrations, I am informed that 
Messrs. Begg, Sutherland & Co, themselves carried on demonstrations one 
year in Shahabad (a Behar district bordering on Ghazipur, Ballia and 
Benares) with very satisfactory but somewhat temporary insults. The 
matter deserves the attention of the Agricultural department. 

(5) The adoption of Mr. Hadi's processes for the manufacture of kkand and 

refined sugar &om cane juice. — It was the intention of the Qovemment 
to have several of Mr. Hadi's factories at work during the whole of the 
cold weather of 1907-OB in different districts in order to prove that sugar 
can be manufactured in this way not only better, but cheaper than by 
the processes of the khaiidBaris. Unfortunately the drought caused severe 
damage to the cano crop and only four factories could be worked within 
the yoar. The results have beep separately published, 
05 . 
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(6) ConsitnictioD of power factories cotLsumiog gur. — Mr. Hadi's processes are 

not well adapted to the manufacture of sugar put of the gur produced 
in Oudh and the eastern districts. As I have said above, 1 do not think 
it would be difficult to persuade the cultivators of these tracts to lime a 
portion of their juice if they were certain of a demand from refineries. 
Even now the gwr of Benares and Gorakhpur has a considerable market 
among the factories in Bebar and Cawnpore. I am afraid it would 
be extremely difficult to introduce the Bohilkhand system in Benares 
and make the cultivators carry their juice to a central factory to be 
converted into sugar, Mr, Hadi's processes can however be adopted 
by a zamiudar who sows a large area of cane in air or who can persuade 
his tenants lo bring the juice to him. In these circumstances I think 
there is a very good opening for power factories consuming gur in the 
divisions of Benares and Gorakhpur and in Oudh. There is every reason 
to anticipate success for a factory established in the heart of the gxtr 
country, t.g> at Ajcamgarh, especially if it is run by a zamindar or zamin- 
dars of influence who will be able to utilize their ordinaiy agents for the 
purchase of gur. I may mention that such factories need not use animal 
charcoal for refining the ^ugar. The Cawnpore factories do not use any 
impure substances. Without the adoption of the large factory system, it 
is doabtful whether the sugar industry of the countiy will for any length 
of time be able to compete with countries following the most scientific 
processes, both agricultural and industrial, in the manufacture of sugar. 
In this connection the remarks made by the Director-General of Conuner- 
cifll Statistics in the Beviev) 0/ ike Trade of India m 1906-07 are very 
pertinent. *' The fact that even at the present prices a well-equipped cane 
country can maintain the contest with beet, offers a lesson both of encour- 
agement and of discouragement to India as a producer. It shows what 
can be done by a cane induetty embodying all the most modem practice, 
but it also shows that even if beet sugar were out of the market, the 
Indian industry with its primitive methods would — except in the recesses 
of the continent — be at the mercy of Java and Mauritius." 

(7) The establishment of factories consuming cane instead of jur.—This is 

of course the normal type of a modem sugar factory. In these provinces, 
however, the cane area is usually so scattered, and each cultivator sows 
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sncb a small area in cane, that a factory of this klad will have to deal 
with an eaormoua namher of cane-growers. This type of factory cannot 
therefore be recommended for thiis proTince. I am a&aid that except in 
special tracts where the area under cane is unusually large, even composite 
factoriea working on cane during a part of the year and on gur during 
the remainder will not be found practicable at present. It is possible, 
however, that the cultivators might change their habits and grow more 
cane in the area adjoining a factory if they felt certain of the cane being 
always taken over at a fair rato by the factory. 
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Chapter VIII.— banning and Seaiher manufacfure. 

PopukiOon ata- 132. Aft^r sugar and cotton, leather is the moat important industi; in the 

proviQce. ■ The following figurea are taken from the occupatiott table in the censoB 



statistics of 1901 :- 
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133. The Danner and the shoe-maker are to be found in almost every village in 
the province. The shoe-maker cfdls himself a mochi and considerB himself socially 
superior to the chamar or tanner. Some Musalmans have also taken to the manufac- 
ture of leather goods. Indigenous tanning cannot be said to be localized in any parti- 
cular ^ntre. but boot and shoc-makiog is of course practised to a greac extent in the 
large towns, like Meerut, Agra, Lucknow, Cawnpore, Allahabad and Benares. In 
Cawnpore the existence of the Army Factoiy and two large private factories has 
given rise to a considerable industry in the manufacture of leather goods. In Meerut, 
where coach building is a rising industry, several firms also manufacture harness and 
saddlery mainly out of materials imported from Calcutta, Cawnpore and abroad. 

The manufacture of ornamented shoes of the native style is everywhere giving 
place to the making of boots and shoes of European shape and of saddlery, harness, 
bags, portmanteaux, etc. Some ornamented shoes are still made in Lucknow and in 
Jalesar in the Etah district, but the industry is a declining one. The great bulk of 
the finer ornamented shoes now consumed in the provinces comes from Delhi where 
the artisans have considerable skill in the working of tinsel on leather. Saharanpar 
had at one tim3 a fair number of artisans employed in the tanning of sdbdr (a 
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kind of deer skiQ) and the manufacture of sdbar articles. I was informed that 
tdbar skios were macb more difficult to obtain now and the consumption of aohdr 
goods has also gone down in the Bajputana states where at one time they had a 
great vogue. Embroidery in silk on deer skins is still carried on at Qorakhpur, I 
could, however, trace only two families engaged in the art. The designs and colours 
aro gariab ; otherwise the work is careful. At present there is no demand. Perhaps 
there may be an improvement in this respect if better designs are introduced. The 
korag or old-fashioned riding whips for whioh Fatehpar is noted are made of 
cotton, not of leather, and will be described in the chapter on small art industries. 
Country-fashioned shoes are manufactured ia every large village, the chief difficulty the 
mocki has to contend with is in dyeing the leather. He has begun to use aniline dyes 
without a knowledge of their manipulation and the results are far from pleasing. The 
village Cbamar generally makes up the bhisti's bag and also the irrigation bucket or 
mot. The custom generally is for a Chamar attached to a hamlet to supply the resi- 
dents with a lized number of shoes and mots in return for the carcases of all the ani' 
mals that die in the village. The villager has to purchase anything that he might 
want extra. Boots and shoes of English fashions arc only manufactured by mochie in 
the towns. The supply of leather for this industry is very limited. Owing to the 
wasteful processes, country tanned leather of good quality is expensive. The large 
tanaeriea of Cawnpore have no leather to spare for ihe bazar. The town mocki has 
therefore to depend on supplies obtained from one or two bmall tanneries in Cawnpore 
or from. Calcutta. The mochis receive no training whatever in the processes of 
manufacture. Some of them use sewing machines, but all the other tools are anti- 
quated. There is a very limited supply of lasts in the provincial market. The m,ockia 
have no knowledge of the economies that can be effected in cutting out leather. 
Idstly no owanisation exists in'the business of sale. With the exception of one large 
firm in Agra, a few small shops in the larger towns, and the harness and saddlery 
trade of Cawnpore and Meerut, no attempt has been made by small capitalists in the 
province to organise the manufacture and sale of hand-made leather goods. 

134. The North-Western Tannery at Cawnpore manufactures miscellaneous 
leather articles like bags, portmanteaux, holdalls, etc., of very good quality. I do not ******•'* «rt/oM«. 
, know of any other factory in the provinces which goes in for this stylo of goods. For 
cheap and well-made articles of this typ3 there is bound to be an increasing demand, 
I would recommend to the notice of capitalists the manufacture of parses, straps, letter- 
oaaes and writing pods, cigar and cigarette cases, baga and portmanteaux, knapsacks and 
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holdalls, footlialls, camora cases, music carriers, luggage labeb, etc. I do not think 
Tei>- elaborate machinery is required for the manufacture of snch articles. Cricket 
ballB are made to a certain extent at Aleerut, but the processes are altogether 
primitive, the business is in the hands of untrained and illiterate artisans, and it is a 
marvel that balls of a very fair quality are tamed out. 

135. Bookbinding is a lost art in India. The ordinary daftari has neither skiH 
nor artistic perception. The materials used are as a rule of a very inferior quality and 
the workmanship is poor. Enormous advances have been made in recent years in 
the art of bookbinding." With the spread of education and the growth of a reading 
public, bookbinding will be a lucrative profession. It is an industry which could 
perhaps be taught at the industrial schools of the provinces and I have no doubt many 
Masalman yonths will take it up. , 

136. Art industries in leather are conspicuous by their absence from the 
provinces. If a supply of proper leather could be secured, a great variety of effective 
and handsome articles could be turned out by the workmen who at one time found 
emfdoyment in manufacturing ornamented shoss. Among other articles I may mention 
book covers, boxes, paneb, and artistic blotting pads. There is h^itle prospect of any 
development of the art industries in leather without the adoption of scientific tanning 
processes. At present owing to defective curing the goods emit an unpleasant smell 
and perish quickly, 

137. The local industry in leather has on the whole suffered considerably 

(1) by the large demand in Europe and America for Indian hides and shins, and 

(2) by the competition of foreign-made goods. An idea of the rapid changes that 
are occurring will be obtained Irom the following comparative figures of traffic returns 
in 1901-02, 1905-06 and 1906-07 :— 
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No separate provincial figures for boots and shoos are available, but the import 
figures for boots and shoes for the whole of India arc interesting : — 

1901-02 ... ... ... ... _. ... ... 20,29,OC)0 

1902-oa ... ... ... ... .„ ,„ .... 21,80.000 

1908.04 ... ... ... ... " ... ... ... 27,93.000 

\ 
190i-05 .. ... ... ... .- ... ■•■ 24,69,000 

I90S-06 ... ... . ... ... ... ... •.■ 94,43,000 

The imports of dressod and raw hid^a and skins come mostly from the Punjab 

aod Bajpiitana, and the exports go almost entirely to the seaports. It will be seen 

that the difiference betweon exports and imports in this class of goods (representing 

the net exports of this provinco) was about thirty-four lakhs of rupees in 1901-02, and 

rose to practically one crore of rupees in 1905-06. In the following year the difference 

was a crore and fifteen lakhs. It is true that a great part of this rise is accounted 

for by a phenomenal increase in prices. It has been estimated*' that between 1897 

and 1906 the price of hides went up 85 to 95 per cent. The increase in the four 

years' interval we have taken was not, however, so large. Consequently it is clear. 

there is a great contracljon ia the supply of hidos and skins for the local industry. 

Another disquieting feature of the traffic figures is that there is a notable decrease in 

the export of dressed liides and skins. This shows that local industry has no longer 

any share even in the preliminary process of dressing the goods exported. Similarly 

the increase in the imports of unwrought leather indicates that the local supply js not 

sufficient for the existing demand among leather workers for proparly tanned leather. 

The comparatively satisfactory figures for wrought leather (excluding boots and shoes) 

are due to the fact that the Government Factory and Messrs. Cooper, Allen & Co. 

export large quantities of leather accoutrements for the use of the army in otl^er parts 

of India. (In 1906-07 there was a suddwn increase in the imports of wrought leather, 

coming mostly firom Bombay and Mysore. I have not been able to ascertain the 

cause. It probably represents army supplies obtained from the Bombay leather 

foctories.) 

138. All the tanneries in the provmco employing modern methods are located Metifn tanmrfe*. 

at Cawnpore. The Government Harness and Saddlery Factory employed 2,337 hands 

in 1907. Messrs. Cooper, Allen & Co. had an estabU>hment of 3,122 operatives. The 

North-Western Tannery employed 782 jxTsons. The only other tanneries are those 

vf Mr. Shewan and M. Abdul Halim. Both tluae ar^ comparatively small concerns. 

•Sag Iwlijii IVsJg /lWuI, SOtti DiKcntKi 19M. 
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Neither Messrs. Cooper, Allen & Co. nor the North- Western Tannery sell unwrought 
leather in the market. They find their owa manufactures absorb all the leather they 
con tan and curry. Consequently leather tanned according to improved methods is 
very scarce in the Cawnpore market a? well as in the other towns of the province. It 
is a mistake to suppose that all the leather goods maaufactuied in Cawnpore at the 
numerous small shops are of leather tanned by Europeaji methods. The' Stewart 
Factory at Agra was established in the eighties by an enterprising resident of that 
town who had received a training at the Cawnpore Government Factory. Foi a time 
the Military department patronised the factory and it prospered. The Army orders 
were subsequently discontinued and the proprietors had to run into debt to adapt the 
factory to the production of other classes of goods. Working capital ran short, and 
the business had to be made over to creditors who unfortunately had no knowledge of 
the leather trade. As a result, the factory was wound up, and the premises which 
occupes a very good site for a leather factory remained unused for several years. 
During the last few months it has passed into the hands of a syndicate including the 
original proprietor and also some capitalists of Bengal, and it is understood that the 
establishmenc of a tannery on modem lines is contemplated. That there is room in 
the tanning business for capable men with technical knowledge and compara> 
tively small capital is shown by the remarkable success of Mr. Shewan. His factory 
was established a few years ago ; already his leather had a great reputation amoogsb 
leather workers in all parts of the provinces. 

139. Mr. Walton in his monograph on Tanning and Working in Leather 
has described the primitive as well as the modern methods of tanning. A very good 
account of both methods will also be found in the article by Captain Stewart in Watc'a . 

■ Dictionary of Economic Products, volume IV, page 605. The new process of 
chrome-tanning is described by Mr. Chattsrton is the paper contributed by him to the 
Calcutta Industrial Conference (1906). I may mention here that soma chrome* 
tanning is also done by Messrs. Cooper, Allen & Co. of Cawnpore. 

140. The chief difficulty that the European tanneries in Cawnpore have to 
contend with is the restricted supply of hides. There is a very great demand for 
manufactured goods, but the companies cannot extend their business for want of 
hides, in the purchase - of which they find in the Government fJEictory a formidable 
rival. The firms interf-sted naturally desire the imposition of an export duty on hides, 
and aigue that the consuming countries cannot do without Indian hides and skinS| 
while they have already imposed prohibitive import duties on dressed and tanned hides 
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ficom this country. The price of bark has also increased considerably in late years. 
The diessing of skins is difficult io this province because the bark most suitable (Ctusia 
auriculata) ia not locally obtainable. The question of bark supply will be disouasad 
below. ^ 

141, Taming to the indigenous industry, the chief defects in the present 
processes appear to be — 

(1) over-liming on the part of the country tanners ; 

(2) antiquated tools for fleshing and removing the hair ; 

(3) insufficient attention given to bating ; 

(4) the actual tanning psriod is too short and the process is not properly 

graduated; 

(5) very little attempt at curiyiog. 

It does not seem that any very complicated machinery or power is required if 
the country tanners wish to adopt some improved methods. The existing processes, 
besides burning out veiy inferior leather, involve great waste of lime, bark and Ubour, 
chiefly because the operations are on such a small scale. Ko doubt tlus is the reason 
why, in spite of its poor quality, indigenously tanned leather does not sell much 
cheaper than leather imported from Calcutta. The principal obstacle towards improve- 
ment is want of capital. Proper tanning takes a long time ; consequently much 
capita] is locked^up. The country tanners belong to the poorest and most improvident 
castes. They have neither individual capit-al nor the spirit to combine for industrial 
purposes. As regards boot and shoe makiog and the manufacture of wrought leather, 
a number of shops in Cawnpore employ partially improved methods, che workmen being 
mostly ex-employte of the big factories. Throughout the province, however, altbongh 
the use of the sewing machine is gradually spreading, only the primitive and antiquated 
tools and appliances are employed and there is very little knowledge of modem 
appliances for catting out, sewing, dyeing, &c. Moreover a great obstacle in the way 
of the leather manufacturer is that if be wishes to turn out good articles, he most use 
leather tanned and curried either in Calcutta or abroad. 

142. A judicious encouragement of the tanning and leather industries would 
afford employment to a very large number of Chamars and poorer Musalmans, without 
the absolute necessity of removing thenf from villages to congested areas in towns. 
Ehoea and leather articles in common use {e.g. irrigation buckets or mota) have gone 
up considerably in price. This has hit the cultivating and middle classes very hard. 
In well-irrigated districts it is exceedingly desirable that the cultivator should be able 
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to get a fairly durable leather bu&ket at a reasonable price. In these days of plagne 
epidemic it is important that the commoner classes should be encouri^ed in the nae 
of shoes as much as possible. Moreover elaborate and expensive machlneiy does not 
8oem necessary for a certain degree of improvement in the country industry. I there- 
fore venture to think that the leather industry deserves the encouragement of the 
Government. 
Unvrn of /m» 143. The lines of improvement that suggest themselves are — 

' (I) Small tanning schools to demonstrate improved methods in suitable 

localities where the supply of hides is large and Chamars as well as 
Musalmans would be ready to learn, e.g. Lucknow, Saharanpur, Gorakh- 
pur. — Once the new processes have been popularized in any centre, the 
school may be moved to a fresh locality. 
. (2) Attempts to foster the spirit of co-operation among Chamars and Musalman 
tanners. — Caste influence is very strong among these communities, and 
I feel hopeful that if the caste machinery be utilized, it would be possible 
to introduce industrial co-operation as well. This would enable Hie 
tanners not only to obtain raw materials and sell their products on better 
terms than at present, but also to adopt such improved pTocessea as are 
beyond the means of an individual Chamar, For instance, some of 
the vats may belong jointly to a co-operative society. If the co-oper- 
, ative idea takes root in the community, it would perhaps be feasible 
to give them advances for improved tools in the same way as has been 
recommended in paragraph 11 above for the hand-loom weavers, 

(3) Small schools to teach boot and shoe-making and the manufacture of saddlery 

and harness with modem tools and appliances. — These schools should 
be located away from Cawnpore, e.g. at Benares, Agra or Meerut, where 
there are already a large number of workmen, who, I think, would be 
only too willing to learn improved methods if they are not too*expeiis< 
ive. Such schools would also train workmen for the small factories 
advocated below, and the capitalists and managers of such &ctories 
woukl also be able to acquire the necessary training for their profea- 
fflon. • 

(4) Small private capitalists should establish factories on a moderate 

(o) for tanning ; 

(t) for manufacturing leather goods, 
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Boots and shoes imported from foreign conntriea are generally of a very 
poor quality. These proviuces hare already a conBiderable reputation in 
large markets like Calcutta for good durable boots and shoes. During the 
last few years the demand for country-made shoes of European shape has 
increased Teiy rapidly. The supply, howeTer, is not equal to the demand 
as a casual visit to the Calcutta bazars will show. lu the circumstances 
there is a good opening for small capitalists, who would be able to 
utilise methods and appliances beyond the means of the individual 
Chamar or moeki. I believe there is a growing class of Unsalmans as 
well as Hindus in the province who would be willing to embark in the 
enterprise, but their chief diflSculty now is the want of technical know- 
ledge. At present there is no facility for this class of people to ■ 
bam the methods of the industry ; the demonstration schools recom- ' 
mended in paragraphs (1) and (3) above will supply this want. There 
is an enormous export of hides from Bundelkhand and also from the 
Gorakhpur division. A fair supply of tanning materials can be obtained 
in both these tracts, and there should be no difficulty about water, at 
any rate in Gorakhpur. Labour is also cheap in these parts. Small 
tanneries are likely to be successful in these districts. 
(5) Introduction of chrome-tanning processes. — The advantages chrome leather 
has over bark-tanned leather are fully set forth in Mr, Cbatterton's 
paper read at the Calcutta Industrial Conference, 1906. 
144. It is now well known that chrome leather is much more durable than bark CArom* UuMi»g» 
tanned leather, especially when subjected to frequent immersion in wat«r. Reference 
has already been made to the fact that the annual renewal of his mot or irrigation 
bucket means a great burden to the cultivator. A shromc leather bucket will probably 
last twice as long as the ordinary article and the cost of the periodical oiling will also 
be saved. If it is manufactured on a fair scale, the cost of chrome tanned leather 
does not exceed that of bark tanned leather by more than 10 per cent. The use of 
chrome leather backets will also set free a large number of hides for the manufacture 
of other kinds of leather articles or for export. Another advantage resulting from 
the adoption of the chrome proce»es would be a reduced demand for bark, the supfJy 
of which is beginning to fall short of requirements. A chrome tannery does not 
involve the use of very expensive machinery and the buildings also cost less than in a 
modem bark tannery. Another point for consideration is that in bark tanning, it 
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iakea qnibe a year for raw hide to be converted into good leather. In chrome tanning 
the time occupied is very much less. The amount of capital locked np in the factory 
ia much less, ^d a quicker turn-over is secured. I would strongly recommend the 
establishment of small mixed tanneries in different parts of the province. They will 
combine the processes of bark tanning and chrome tanning. The capital required 
will not be large. The outturn will always command a sale, and if sufficient supervi- 
sion can be secured, a branch establishment for the manufacture of boots and shoes 
can be started along with the tannery- A few such tanneries have already been 
established in Calcutta, Orissa and South India, and so far as I have been able to 
ascertain, they are doing well. Adequate instruction in the technical processes is 
given at the Government Chrome Tannery in Madras. Intending capitahsts should 
also acquire some knowledge of the local markets before starting a factory. 
Tanning ntato^ 145. Reference has been made above to the filing supply of tanning materials. 

Myrobolans from Bundelkhand, Central India and the Central Provinces are used to 
a certain extent. The chief tanning agent employed is &a&ul'bark. Its price at Cawn- 
pore is estimated to have risen over 125 per cent, during the past fifteen years. The 
consumption of the two large factories at Cawnpore exceeds two hundred thousand 
maonds per annum. The supply from the neighbourhood of Cawnpore itself is fast 
running out and high fireight charges have to be paid for imports from distant centres. 
The Cawnpore tanneries are therefpre severely handicappad in their competition with 
more favourably situated factories. To remedy the present state of things it ia neces- 
sary to encourage the plantation otbabul, rkea and CaBsia auriculata in the province, 
Sabttl wood is in great demand for fuel and there is also considerable use of it for cart 
wheels, railway keys and other purposes. A bafnU plantation does hot take very long 
to grow and is veiy useful as a protection for embankments. The Qovemment is 
akeady trying the cultivation of babul in waste lands and ravines in Bundelkhand, 
Landholders will find it a very profitable investment to sow babul on unculturable 
land. The bark of the Oaasia auriculata is the' principal tanning agent used in 
Madras, where the indigenous tanning industry fiourishes better than in any other 
part of India, it ie an ideal material for the tanning of goat and sheep skins. " The 
tannage produced is soft, lighlrin weight and colour, and admirably suited to the various 
requirements of the Home murket, being more ea^ to manipulate than the harder 
tannages of babul and rhea."* At present there is no cultivation of this plant in the 
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United Frovinces, but ezperimeDta conducted here some years ago " proved that the 
ghrnb took kindly to any soil. It can be reared at a very small cost and will give a 
return within three years. The shrub is merely cropped to obtain the bark and is not 
exterminated as is the case with the babul and rkea trees."* The rhea or rheunja 
tree (Acacia leueopklosa) grows wild in the Doab districts and in Jbansi. The bark 
yields a fair percent^e of tannic acid, and alcbongh inferior to labtU bark it is a osefnl 
adjunct to the latter. If a regular supply can be arranged, the Cawnpore factories 
alone will probably consume a large quantity. Experiments have been made with 
the fibre of rhea for the manufacture of wood pulp and a favourable opinion has been 
expressed by experts in England. No tests on a commercial scale have yet been made. 
Even without its use as woodpulp, plantations of rhea will probably pay on waste 
land. y 

H6. A brief allusion may be made to the question of railway rates as they affect 
the leather indostiy. Special rates are in. force for wagonloads of bark to Cawnpore 
and Agra, but small quantities of tanning bark even if securely packed are charged 
second class rates. A reduction of the rates will probably lead to the collection of 
hab^ bark is localities where small scattered babul jungles are to be found. This 
will widen the source of supply almost immediately. Boots and shoes of European 
pattern are subject to a higher railway tariff than those of the country pattern. Aa 
indicated above, there is a marked tendeacy nowadays among all classes to wear 
boots and shoes of European pattern. Such shoes are not much more ezpeosive than 
native pattern shoes, nor do they take up more truck space. There seems to be no 
justification for discriminating rates, 

117. Attention may be called lo the fact that neither pigskins nor horse hides 
are at present in any way utilised in the provinces. The ordinaiy Chamar keeps Heram h$tlM, 
pigs, but will not tan their skin. Doms have to be employed for skinning horses. 
It may not be worth the while of any one to collect the few horse hides available ia 
rural tracts, but in large towns like Lncknow, Agra or Meerut there is likely to be an 
appreciable supply if a dememd grows up. Figskins will probably be found every- 
where in large quaDtities. Industrial missions among the Indian Christian com- 
munity may care to investigate the subject. ' 
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Chapter IX.^Oil and Oilseeds. 

Oilseeds are very important crops in the proTinces, and in normal years 



148. 



> Wcf onti HI outturn 

tUHl oonmmpOwt. *'*^ outturn has steadily increased as will be evident from the following figures for the 

three principal crops : — 



£xport tiKHto. 



Crop*. 


1900-01. 


1001.02. 


1902-03. 


190S-04. 


1904-05. 


1906^. 




Mdi. 


Uda. 


H(b. 


Udi. 


Hdi. 


Hd». 


Linteed ... 


42^,494 


46,04,600 


64,68.043 


68.17.792 


27,61,140 


82,97.840 


Apeieed 


1.08.12,438 


1,87,61,603 


1,49,41,836 


1,66,06,854 


96,86.040- 


1,16.34,400 


Til (««mnm) ... 


28,K8,666 


22,72,070 


81,47,116 


28,48,618 


13,34.970 


17.06,250 



The agricnltural conditions were adverse in 1904-05 and 1905-06 ; hence the dimioished 

outturn. It is hoped the figures of 1903-04 will be reached or exceeded in a good 

year. 

A great part of the produce is of course consumed locally, but the export of oil* 

seed is developing very fast. The comparative figures for Unseed, rapeseed, and tU 

for the years 1901-02 and 1903-04 are as below : — 

Sxfortt i» iiontand wtamtit. 

1901.02. 1903-04. 

LiDMed „ ... ' «. ... _. 232 8,787 

Bapeteed... „ .„ - „. ... 4.130 6,005 

Tit ... ... ... ... . ... 790 IfiiS 

For reasons given above, figures for later years have not been taken. 

149. As was pointed out by Dr. Voelcker in paragraph 127 of his report, it is. 
not good agricultural economy for any cotintry to export oilseeds. The oil should be 
expressed from the seed iu the country and it alone exporced. The oil cake obtained 
shonld then be either fed to cattle or applied to the land directly as a manore. True 
economy lies in the former course,* for in that case not only would the vitality of the 
vork cattle be sustained but the greater part of the nitrogen would still go back to 
the land. 

Some oil is even now exported irom the province. Figures are available for 
mustard and rape oil : — 



Importt iii liouiaad 
maitnit. 



EtfOTtt j» tlouiaai 



1901-01 
1903-04 



9. SoflW. Dr. Lathu'iUUcilvonlnliuiDi 
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There is, howerer, room for cooaiderable eDCerpriae in tliia direction. Good mostard 
oil or lioseed oil is almoBt impossible to obtain in the large towns. There ia moreover 
a great market for good mustard oil in Bengal, where it is extensively osed in the 
place of gM for cooking. It may also be possible to export oil instead of oilseed to 
foreign countries. There will probably ba considerable saving in height in exportiog 
the oil, and with cheap labour the province ought to press the oil at less coat than the 
seaport towns or foreign countries. I need hardly say that there is a great demand 
for linseed oil for the manufactnre of soaps, paints and varnishes. As regards til oil, 
it is used in India for culiaary 'purposes, in anointing the body, in soap manufacture 
and as a lamp oil. It also forma the basis of practically all the fragrant or scented 
oil used by Indians. In Europa.an countries sesamum oil is the p^ominant substi- 
tute of olive oil. 

150. I think it would be difficult for a power mill to compete in the villages ItMllgmneut 
with the oilman using the bollock-driven ghcbni or kolhu. I am not aware of any •"'■"''•ff' 
improved hand presses. In the villages the usual practice is for the cultivator to ask 
the teli to crush so much of the oilseed as the former keeps for himself. In some 
cases the tdi purchases the seed and sella the oil at his own risk. In the towns, 
he invariably follows the last-mentioned practice. If the Mi crushes the oil at the 
instance of a cultivator, the latter often takes the cake for his own cattle. Where 
on the other hand the teli is employed by a member of the non-cultivating classes, 
e.g. by a manufacturer of fragrant oils at Eanauj or Jaunpur, the oilcake goes to the 
teli as a part of his remuneration. Owing to these various practices, oad the con- 
stantly changing cost of the food consumed by the teWs cattle, it is difficult to make 
any estimate of the average earninga of a teli. Moreover a good many tdig combine 
agriculture with oil-crushing, and it is impossible to tell what proportion of the 
coat of buying and feedingthe cattle should be debited against the oil-cmshing business. 
I have not been able to think of any special measures for the improvement of the 
indigenous industry. The mill is no doubt of a primitive type. A good deal of oil 
mnst be loat by the clum^ methods of handling it apart from what ia left in the cake. 
I think as a rule much more oil is left in the cake than is necessary for the proper 
nourishment of the cattle. This is a matter which should be determined by experts. 
I hare not come across any literature on the subject. The invention of a more , 
efficient mill — dmple and expansive in construction— will be of as great benefit to 
the oil industry as the introduction of iron roller milla has been to the sugarcane 
industry. 
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•' 151. With increasing pressure on the soil the cultivation of commercial crops, 

among irhich oilseeds are to be reckoned, is likely to develop continuously. The 
number of cattle available in the provinces is limited and ib is not desirable that any 
laT^ proportion of Buch cattle should be engaged for purposes other than cultivation. 
It will therefore be an economic advance to substitute some mechanical power in the 
industry of oil-crushing. For purposes of exporting over long distances it is necessary 
that the oil should be pressed as in expensivelyas possible. It is true that a certain 
quantity of hand-crushed oil is nowadays exported over from the eastern districts to 
Bengal, but the increasing number of modem oil mills in that province is certain 
to affect this trade. The establishment of small power mills for crushing oil is 
very much to be desired in districts where the oil area is large. A market for the 
oil crushed in power milb will be found (o) in the large towns of the province, (b) in 
adjacent provinces, (c) for export to foreign countries, and (d) among manufacturers of 
other goods like paints, fragrant oils and soap. The chief obstacles towards the 
developmeDt of a power industry are (1) a belief among the consumers of oil that 
hand-pressed oil is superior and (2) the difficulty of persuading the cattle owners of the 
province to use null oilcake. I am of the opinion that the former obstacle will be 
easily removed by actual experience.. In Calcutta mustard oil crushed in mills is now 
mostly in use, and the three power mills established in Cawnpore, although exporting 
their mustard oil largely to the Calcutta market, where favourable prices are obtained, 
have not met with any prejudices among local consumers. As regards the second 
difficulty, mill-made mustard oilcake sells beely in the Punjab ae cattle food, I think 
useful demonstrations of the suitability of this class of cattle food might be given at the 
agricultural farms in the province. Moreover public-spirited and enterprising zamin- 
dara can do the same on their own home farms. If oil mills (on a small scale at the 
beginning) be started by influential landholders, there is every reason to anticipate a 
great commercial success. The same mill would crush linseed, mustard, and mahua 
with slightly different appliances, and the power could also be utilized in slack seasons 
for milling wheat, hulling rice or to manufacture ice. Two points must be borne in 
mind by persons intending to start oil milts. The first is that a fairly l^ige working 
capital is necessary for the seed has to be purchased during a very short season and the 
oil has oflen to be kept in stock for a long time before it is sold off. Secondly it ia 
Teiy necessary that the owner should keep a strict watch over his subordinates. Mill 
oil recommends itself to the public on account of its purity in contrast with the adul- 
terated oils sold in the bazar. It is very easy to mix bad oil with good. I know of 

no 



Digitized by 



Googk 



d)tl anb (DUseebsl 



more than one piomising coDcern that came to grief on accoont of the difihonesty of 
the underliogB in this matter. In a venture like iin oil mill it is best to start on a 
small Hoale with a mill of a limited capacity and an oil engine. When tiip local cou- 
snmeis have been taught to appreciate the value of the products tamed oat by the mill, 
it should be easy to expand the business. Oil mills are now to be found in many 
districts. The power mills of Cawnpore (belonging to Indian capitalists) do good 
basiness and so does the oil mill at Shohratganj in district Basti belonging to a native 
firm of Cawnpore. The two mills at Dohra are worked on a comparatively small scale 
as they suffer from the disadvantage of having to use oilseed imported &om down 
country. I came across other oil mills doing a fair amount of business in Meemt, 
Qorakhpur and Lacknow. There are large areas under linseed and rapeseed in the 
districts of Gorakhpur, Basti, Qouda and Bahraich. Oil mills are likely to flourish 
there owing to the proximity of the markets in Bengal. In Bundelkhand again there 
are extensive areas under til, and I think mills specially designed for crushing til will 
do well in that tract. The oil as well as the cake would probably find a market in 
Bombay and Western India. • 

152. The other principal oilseed products of the provinces are mahtta, castor, 
poppy, safBower, dhuan and cotton. There does not seem to be any immediate pros- 
pact of a large market in the province for oil pressed out of dhuan (Eruca sativa), or 
safflower (Carf&amus tincforius). Saffloweroilis already used to a certain extent 
for alimental purposes and for burning. Saffiower was formerly in great request 
especially in European countries as a dyestuff, but the colour is fugitive and superior 
synthetic dyea have trenched on the market of safflower in this respect. Foppy seeds 
are exported from all the districts where there is much opium cultivation. I think the 
greater part of it goes to France. The manufacture of poppy oil is an important indus- 
try in that country especially in the north. The oil ia consumed as a sabetitnte for 
olive oiL The inferior variety, usually of a red colour, is used for soap making, as 
lamp oil and as a matrix for colours in oil paint and colour making. I am not aware 
of any industrial use of poppy oil in this country, but there is likely to be a demand 
for it with the development of the soap, paint and colomr indostries. The moAua tree 
(Baaaia laft/olta) is very plentiful in the forests of Mirzapur and Bundelkhand and 
also in the eastern submontane districts ; the seed is exported in kige quantities vtd the 
Indian Midland section of the Great Indian Peninsula Railway. Mahua oil is used in 
the province as a lamp oil and is also in great demand for the manu&ctiire of dhobi's 
soap. It is consumed in other provinces for adulterating gki, and there is a large 
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demand for export ptirpoaes. la EuropeaD countries mahua oil is ased mostly for the 
manufacture of soap and candles. The cake, according to Dr. Leather (Agricultural 
Ledger no. 3 of 1897), will probably be foand to be a Very valuable manure. Even 
now cattle are lai^ly fed on mahua seed, and the cake is probably a better food than 
the seed. I do not knoir of any mills in the pvvince pressing mafiua oiL It is a 
very promising industry and should be taken up by landholders in the parte of the 
country where mahua trees are so abundant. I shall refer to another economic nse 
of the mahua when treating of the lac and varnish industiy. 
Camtor't90tl. 153, Figures are not available of the annual outturn of castor seed. In 1903-04 

the province Imported five thousand maunds of castor seed and exported 117 thousand 
maands. Two years later che figures rose to ten and 195 thousand maunds respect- 
ively. TrafBo figures for castor oil were, on the other hand practically stationary. 
In 1903-04, 3J thousand maunds of oil were imported and twenty thousand maunds 
were exported. lu 1905-06 the figures were three thousand and twenty-two thousand 
respectively. The uses of castor oil for burning and for machinery of all kinds hardly 
require mention. " The oil cake is not edible, but it forms an excellent manure and 
this is well known to cultivators in all parts of India." The Elast Indian Railway has 
laige castor oil mills at Manauri near Allahabad, where over four hundred operatives 
are employed. The Victoria Oil Mills in Meerut employ about fifty labourers. A 
castor oil mill was also established at Etawah by native capitalists, but, as in many 
Buch ventures, the fiuid capita! was small and work has had to be stopped. There are 
several castor oil presses worked by hand power or oil engines in Cawnpore. The oil 
sells easily in the local bazar, while the cake finds a ready market among the potato 
cultivators of Farrnkhabad, who go in for good manuring. With the increaamg use 
of machinery of all kinds in the province there will be a very rapid development in the 
consumption of castor oil. The spread of scientific methods of agriculture is also daily 
augmenting the demand for castor oil cake. In Europe and America, a large quantity 
of castor oil is used in medicine and there is an extensive consumption for soap-making, 
in the production of Turkey red oil and leather oil, as a lamp oil and for lubricating 
purposes. There is consequently a very promising openiog for mills in districts where 
good crops of castor seed are to be obtained. 

154. We next come to cotton seeds. The normal area of the cotton crop in this 

province is one million acres, although during the last two or three years this estimate 

has been much exceeded. It has been calculated that the produce of seed from one 

million acres would be about 134,000 tons. The seed required for sowing is roughly 
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5,500. The se«d available for consumption ia other ways therefore exceeds 128,000 
tons. Formerly there was comparatively little export of cotton seed from the prov- 
inces, and much of it waa nsed as cattle food. The exports, however, have been rapidly 
rising in recent years. Separate figures for cotton seed only are not available, but the 
export under the bead " other oilseeds " rose from 341 ihoosand maunda in 1898-99 to 
1,517 tboiuand maunds In 1905-06, and 1,803 thousand maonds in 1906-07. It may 
be assumed with reasonable safety that this large increase baa been mainly contributed 
to by cotton seed. The exports go mostly to the Punjab, where a portion is used as 
cattle food, and.the rest, I think, is sent through Karachi to foreign conntries. The 
province is thus losing eveiy year an increasing proportion of the concentrated cattle 
food available within it. ' 

155. In America cotton seed was formerly treated as a waste product.* The Cotton oil Inthta- 
cotton seed oil industry now flourishes in all Western countries and is most prosperous in *''■*' '*• ^'"•'^oo. 
the United States. " The rise of the cotton seed industry during the past two decades 
has been a phenomenon among phenomena that have made the United States the 
premier industrial nation of the world. It has dotted the South from the Roanoke to 
the Rio X3rande with 618 separate mills utiliaingin an intricate and costly manufacturing 
process what forty years ago was a nuisance .that required for its control the enactment 
of legislation."! In America the seed is usually crushed in crude oil mills situated 
close to the cotton fields. Very often the ginning and crude oil mills are combined in 
the same factory. The seed is cleaned and afterwards reginned in order to remove the 
greater part oi the lint that adheres to it after the first ginning. This leginning 
process is also known as delinting. The seed is then hulled oi decorticated. The 
hulls were at one time used as fuel for the mill but have a good market now as a cattle 
food and fertiliser. The meat after the hulls have been removed ia crushed into a 
uniform consistency and then cooked or heated. The object of the " cooking " is 
" to expel the excess of moisture hy evaporation, to heat the oil to facilitate the 
maximum separation and to coagulate the albuminous matter of the seed whereby 
its solubility in the oil is reduced." The meat is subsequently formed into cakes 
by gentle pressure. These cakes are then subjected to great pressure 1:^ means 
of a hydraulic press, the products being crude oil and cake. The cakes may bo 
marketed in the sfime state or after reduction to meal by grinding. In either form 
it is highly prized as a feeding stuflf and a manure. The crude oil ia removed 

* S«t Hi. UolUion'l ptpsr on th( eMlcm Htd oil IndaMrT (^jriMUanil J4ifr no. B of DOS). 
\ bmboiD— Cotton M«d Prodorti (London AieUlMld Coaittbla, 19M). 
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CO refiueries where the products are soapatock, lard substitutes and edible oils of 
diEferent qualities. 

Prempeota In 153. EzteDsire and long-conciDued experiments* iu England nith Indian cotton 

seeds have demonstrated the suitability of English machinery for the treatment of 
Indian seed, the yield of oil that may be expected, and the value of the cake as a 
feeding stuff. The obstacle in the way of cotton oil mills in India is said to be that 
the Indian cultivator will not pay the price for the oil cake that can be obtained by 
exporting it. I venture to think that even if both oil and oil cake have to bo exported, 
it is more advantageous to send the finished produces and employ Indian labour 
(saving freight as well) than to export the raw seed. Moreover on the occasion 'of a 
fodder famine the automatic action of prices would keep ihe cake in the country. I 
am also inclined to the opinion that the demand for cotton oil will muciv expand in 
India in the near future along with the development of the soap and other allied . 
industries. Demonstrations of the valuable properties of cotton oil cakes as cattle food 
should also be given on the agricultural farms in the province. In view of the pheno- 
menal rise in the price of pAi in recent years and the difficulty of obtaining it in an 
unadulterated state in the bazars of India, there seems no reason to doubt that cotton 
oil against which there can be no religions sentiment will have a large consumption 
amongst both Hindus' and Husalmans. The prospects of the industry in India 
have been fully set forth in an .excellent pamphletf written by the Director-General 
of Commercial Intelligence, and it is not necessary to go into further details here. 
Considering the interests involved I venture to think the industry of cotton oil- 
pressing should be directly encouraged by Government. Indian capital is always shy 
of new industries, but once the feasibility of cstabUshing the industry is demonstrated 
it is bound to be taken up lai^ly by the public, especially by the owners of cotton 
ginning factories, who would thus be able to utilize the power that lies idle when the 
ginning season is over. 

I may add that the Local Government has now arranged with the Upper India 
^ Chamber of Commerce for an experiment in the pressing of cotton oil on a scale suffi- 
ciently large to test the market and the commercial possibilities of the industry. The 
results of the experiment will be published for general information. 
Railway ratoa 157. An important point relating to the development -of the oil pressing 

industry in the province is that of railway rates. Oilseeds are carried at the lowest 

* Bn iiuiiul nport ol tho Impertil di!|MTtin*Dt al AgriFaltnn, ItOVOB. 

t Mr. Nol!l Piton't IiKfion Cottn utl ; iti ImdHitrial PaniUlilfti. (SBparlntnidrat of Ooianinnit Printing, Cilenttt, 
Itoe. Filce tnalre annu.) 
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rates in force on the different railways, but for oil a comparatiTely high charge is levied. 
We therefore have the spectacle of oilseeds from these proviaces being pressed into 
oil itt the vicioity of Calcutta where land and labour are mach dearer. A reduction 
in the rates for vegetable oils is urgently necessary. The matter was discussed in 
detail in a special report already submitted. 
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Chapter X.—^rass and Copper. 

158. Brass and copper utensils are necessities in every Indian hoasehold, and 
gifts of such utensils are usually made on the occasion of weddings and other festivals. 
Owing to the general prosperity of the people, the use of metal vessels has much 
increased within the last fifty years and every household owns a larger assortment of 
such articles than it did formerly. The competition of china, earthenware, enamelled 
iron, or aluminium has so far affected the trade in hiass and copper only to a slight 
extent and until recently tlie manAfactuie of the vessels was practically free from the 
rivalry of imported or machine-made articlea. Formerly, however, the alloys were mixed 
in the country, and most of the vessels were made of old utensils melted down or of 
plates cast locally. The supply of old utensils has now fallen short of the enhanced 
demand, and the industry of local casting and moulding is fast giving place to the 
manufacture of vessels hy beating out imported brass sheets. In copper, imported 
eheets have always been mostly utilized on account of the very high temperature 
nqoired for its melting, 

159. In the traffic returns imported brass sheets are supposed to be shown as 
unwrougfat brass, hut I think errors are often made by the railway clerks in classili- 
cation as will be evident from a detailed study of the figures. In the larger bazars of 
the provinces I have not come across any large imports of wrought brass articles from 
outside with the exception of railway fittings, etc. For purposes of comparison it is 
therefore safer to take the figures of wrought and unwrought brass together : — 





Impart* In lltowiind aunnd*. 


Exporlt 


■ Ihouiand matMd «. 




181>l-fi2, 


1906-oe. 


1906-07. 


1891-92. 


1906-06. 


190647. 


BrkH (vrooght and QQwraaght) 
Coppor (onwronglit) 
Coppec (wrought) 


SO 
66 

S 


Hi 

10 

n 


94 
2-5 
11 


es 

1 
6 


69 
■5 

4 


47 
4>8 

4 



These figures clearly illustrate the very great increase in the use of brass sheets. The 
exports are almost entirely all manufactured vesaula and their weight has remained 
practically stationary. There is some export by rail from Mirzapur of old brass vessels 
whijh probably go to Europe to be convoittd into trass shoots. The marked foil 
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in the import of copper (wrought and unwrought) begao two or three years ago and is 
no donbt due to the very great increase in the price of this metal. On account of its 
high price copper is being to a certain extent replaced by brass in the manafactura of 
household utenEdk ; thus the copper vessel industry of Lnckoow is not now as large as 
it used to be about twenty years ago. In Musalman households, where copper vesseb 
were formerly in great request, enamelled iron and earthenware have now begun to 
find favour, 

160. Nearly every town in the province has a few braziers and coppersmiths aa DIairtbtiHon 
well as shops for the sale of vessels. The distributive supply of metal vessels is also 
carried on by pedlars who go about from village to village. The industry is, however, 
to a great extent localized. Mlrzapur, Moradabad, Farrukhabad, and Benares are the 
largest centres of the brass and copper industry in the provinces. In Mirzapur, there 
is still a good deal of melting, casting and moulding of old brass, and there is a rising 
industry in the beating oat of domestic vessels out of sheet brass. Exports from Mirzapur 
go to all the towns of the province and also to other provinces. In Benares a section 
of the industry is devoted to the manufacture of lotas of a peculiar shape. Every 
pilgrim to the holy city buys if ha can one of these lotaa. A very large quantity of 
domestic utensils is also turned out of old molten stuff and of brass sheets. The art 
bmss of Benares is made entirely out of brass sheets. In Lucknow, copper as well as brass 
vessels are made in laige numbers and a speciality is made of Musalman domestic and 
ornamental vessels. In Moradabad, besides the artware, there is a vigorous industry 
in the manufacture of utensils of brass as well as the so-called white metal, and a very 
large number of workmen are employed on contract wages by middlemen. Farrukh- 
abad is another large centre for tho manufacture of vessels suited to Musalman use. 
The brass industry is also rapidly extending in the towns of Agra and Muttra. Among 
smaller centres of the industry may be msntioncd Bahraich, Hasanpor Bandhwa in the 
district of Sultanpur and several villages in the Qonda district. In all these places the 
industry is practically limited to the melting and casting of old metal. Some phtd brass 
is also manufactured. In Bahraich there are about fifty families engaged in the trade. 
They are mostly Thateras, but other castes are also taking up the business. In Ehargu- 
pur in the district of Qonda, the humbcr of brass-working families is about thirty. 
Other artisans arc to be found io Balrampur, Utraula, Tulsipur and other villages in that 
district. In these Oudh districts the old metal is imported by dealers (mahajans) from 
outside or purchased from local pedlars. The dealer maiics ovor the metal to tha brazier 
iUd takes bock the same weight of finished vessels, paying tho biazier a contract ratfl 
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according to the shape and sizj of the vcssul. The organization of tHe industry at the 
brazier's house is the same a^ will be described below for the Moradabad .cast brass 
industry. The brazier usually obtains an advance from the dealer. It is the latter 
who runs all the risks of flnctuation of prices. The vessels manufactured at these centres 
are lai^ly exported to neighbouring districts. The work is distinctly good and well 
finished. The fluted vessels specially are quite handsome in appearance, and the 
braziers know how to give a very high polish to the aiticles. 
Symtrnm of work. igl. The various indigenous processes of manufacturing brass and copper wares 

are described by Mr. Dampier in his monograph on the subject. The artizans are mostly 
ihateraa or kaseras, but a large number of other castes like Sunar, Lohar, Bania, 
and Ahir are also represented. Census statistics are not very reliable as the occupation 
and caste in the case of metal workers were often erroneously mixed up. In the laiger 
centres of the industry the manufacture is generaUy in the hands of a number of com* 
parativeiy wealthy men, who employ workmen in their factories and there is consider- 
able division of labour. The workmen cam between three and eight annas a day 
according to their skill and the nature of the work. In the smaller towns the industry 
adapts itself to the family organization, a few skilled and some unskilled labourers on 
daily or monthly wages being employed in addition. Skilled workmen earn from live 
to six annas a day while unskilled labourers seldom earn more than three annas daily. 
■■* 162. To illustrate the conditions of labour now prevailing in the industry, the 

system obtaining at Moradabad, Mirzapur and Farrukhabad may be described. The 
dealer of moulded brass vesseb at Moradabad buys old brass from pedlars and villagen 
and supplies the same as well as the requisite quantity of zinc to the headman of the 
actual factoiy. The following diflferent classes of artisans are to be found in a factory :— . 

AieMga dailj wajti. 

UodM Bwker „ ... ... .« ." S« ■»''"• 

Honla llBiibel ... ... - - „Bis«iiDM. 

Vat»ueiD>D ..- .- ... Blght.BW.. 

2l^niiCcl*»ner withBU) ... ..■ ... ... FiM mdm. 

Ckhitai (tiiro.T) ... ... ... ■.. .- Ms" ■■">"•■ 

XAinehgi (uiUtoot to tnmer) ,., ... ... ... Tbnt •nnt». 

The workmen are all Musalmans of various castes and confine themselves to only 
one branch of the industry. The loamors arc of all ages ; they begin to e.im a little after 
three months' 1 r.ictiec and become fully quahticd artisans in two years. The factory 
is asually located in the house of ihj headinua, who also transacts all business with the 
dealer, but the other workmen can hardly be considered his employes. The dealer 
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■g&ya pieue-wagea for the whole work dep3Ddiag on t}^ kind and quality of the yessel 
manufactured. The amount thus paid is according to the conventions of the induatry 
distributed by the headman in fixed proportions to ibi different workmen and towards 
the cost of moulds, fuel and other ingredients. Thus if ths dealer paya six annas for 
every lota tamed out, it will probably be divided as below ;— 

If onld maher ... ,^ ... ... ... ... l|piM 

Honlil finliber ... . ... ... ... ... ... 1} „ 

Fatuioc man ... ... ... ... .„ ... 4 „ 

Filet ... ... ._ ... ... ... U „ 

Tarnsr ... ... ... „ ... ... 4 ,« 

AMiatant tann ... ... ... ... ... t „ 

Rattli lor oioald ... .„ ... ... >.. 1 „ 

Skit, wl, tla. .. ... ... ... ... ... 1 ,, 

Vael for (nrnue ... ». ... ... .» 4 „ ^ 

Toul ... iOi ptOB. 

The balance of 3^ pice will meet the pri^e of tools and implements, the coat of 
repairing vessels thac como out defective from the mould or the furnace and the inevit- 
able loss of a small portion of the raw material. (The dealer makes no allowance for 
the last-mentioned it^m.) On the whuh the cost of labour slightly exceeds the price 
of the old brass used. After the headman ha3 mads over the vessels to the dealer, the 
latter bands them to the finisher who cleans and burnishes them and has to be paid 
separately in piece-wages. If the vessel is to be of Uoradabad " white metal," the- 
dealer on getting back the yellow brass articles from the head of the factory described 
above gives them to the kalaigar who uses tin and sal ammoniac. for his principal 
materials. Theprocessesof thefeaiajjar are very primitive, and sometimes the layer of^ 
tin is exceedingly thin. After the tinning or whitening of the vessel, the finisher gets 
ic His work is occasionally followed by that of the engraver. The kalaigar, finisher 
and engraver are all paid contract wages according to the nature of the vessel and the 
quality of the work. 

163. There is also a considerable industry in Moradabad in the manufacture of Moradabad 
domestic utensils out of importsd sheet bras?. This branch is entirely in the haods * "' 

of Hindu tkaleras, who work at home on the domestic system, the sheets being supplied 
by the large dealers, and contract wages being paid acsordiog to the kind of vessel 
turned out. The thatera has to find his own fuel and other raw materials like borax 
for flux, etc. Sheet brass vessels are more expensive than those of remelted brass, 
being considered more durable. The " white metal " vessels are mostly used by Hindus. 
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Large quantities of mill made katora$ are now imported into Moradabad from Foona 
and locally converted into white metal. 

The Moradabad system of work also prevaik at ihe neighbouring town of Najib- 
abad (in the district of Bijnor) whence large exports of domestic utenBJls go to Gorhwal 
and Almora. 

1G4. The factory system is still further developed in the manufacture of Morad- 
abad art braasware. The successive processes aro — 

(1) cutting the imported brass sheets into small pieces as required ; 

(2) hammering the pieces into the shape desired ; 

(3) joining the different pieces to form one veaael ; 

(4} polishing the brass, partly on a lathe and partly with a sharp chisellike 
instrument ; 

(5) engraving designs. First a general outline is drawn, then the smaller 

details are filled in ; 

(6) lacquering; 

(7) cleaning. 

The first three st^es are the same as in ordioary sheet brass work and do not requiro 
any special skill. The fourth and fifth processes are the most important and demand 
considerable training. Lads are taught for a year or two without wages and then they 
begin to earn about four rupees a month. The best engravers earn twenty to twenty- 
five rupees a month. The work used to be concentrated in a few factories beloflging 
to men of substance who were not themselves workmen. The artisans were paid 
either daily or piece-wages. Nowadays the artisans dislike being employed as hired 
labourers and endeavour to set up a business of their own. The capital required is 
inconsiderable. Sometimes the small manufacturer starts with sheet brass; occasionally 
he buys readymade vessels from the bazar and then starts polishing and engraving 
upon it. The demand for the cheaper stylo of goods has much developed in recent 
years. Dealers come from outside and make purchases. The larger maanfacturers in 
Moradabad generally sell to their correspondents at the ports and the principal towns. 
The engraver usually works from imagination or with the aid of his memory. 
Occasionally an old model or a paper design is utilised. Only in the highest class of 
goods are any measurements resorted to. The artisans and dealers are recruited from 
both Hindus and Musalmaus. 

1C4. In Mirzapur the industry in brass and copper is divided into four branches. 
The most important department is of course the manufacture of all kinds of domestic 
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Qtensils, eepecially lotae from old materials. I vas informed that about five hundred 
mannds of goods of this class were tamed oat every day. The processes and condi- 
tions of the industry are much the same as at Moradabad with the important difference 
that at Mirzapur the head of the factory is the master of the husiadss. He 
conducts it with borrowed money as a rule and sells his products to a dealer who 
exports outside. The difference is not always to the advantage of the factory owner. 
He has to incur all the risks of the violent fluctuations in prices in the brass and 
copper market, Hia resources are limited, and when there is a contraction of demand 
on account of scarcity or famine, he feels the full force of h. In Moradabad on the 
other hand the dealer is usually a wealthy man and can wait for the retom of a mora 
prosperous season. No white metal work is done in Mirzapur. The second branch 
of the Mirzapur industry consists of the manufacture of vessels by beating out sheet 
brass, Thalia and jiarjfs (flat bottomed dishes) as also basdns of various sizes are 
turned out in large quantities. Local dealers impon sheet met^ from the ports and 
sell to the manufacturers. The portions required are cut ont and then beaten into 
shape. The rejected chips are sold to the manufacturers of art biassware at Benares. 
After the vessel has been pieced together, some little ornamentation in the way of 
indentations is effected also by beating. The finished article is sold to the dealer in 
the same way as the moulded vessels. The average daily production of this style of 
articles is estimated at a hundred maunds. A third section of the Mirzapur artisans 
manufacture various kinds of vessels out of copper sheets. Pitchers or gagraa form 
the principal p-oduct. Copper gagraa last much longer than iron ones and when old 
and broken fetch a fair price unlike an iron vessel -which has to be thrown into the 
scrap heap. Middle class Indian families therefore prefer copper gagraa. The 
business in copper vessels has suffered a serious reverse owing to the great rise in the 
pnoe of the metal, but as a result ofthe recent fallin price the industiy is again reviving. 
The fourth branch of the metal industiy at Mirzapur is the manufacture of vessels made 
of phul or bell metal (an alloy of copper and tin). Brass miied with tin is melted in A 
furnace. Small slabs are then beaten into shape, being annealed from time to time in a 
small furnace with a low fire. About five men are employed on each annealing furnace. 
The work is arduous. The business is usually in the hands of a capitalist who does not 
take any part in the actual work. The workmen in the Mirzapur metal industries are 
mostly Hindus, of all castes. Some of them come to work daily from villages at a little 
distance from the town. The bettor class of artisans (like the mould maker or the 
finisher in the cast matal industi^} earn from eight to twelve aonas a day, while the 
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daily wages of the workmen with lesser skill ranges from three to five annas. Accord- 
ing to all accounts the industry has not declined in recent years, Ko dies, jffeeses or 
stamping machines are yet to be found in Miizapur. The dealers purchase tho 
finished articles irom local manufacturers and export to all parts. Some dealers also 
go in for a little manufacture on their own account, but this is only very occasionally 
the case. 

FarnikhabatI, 165. In Farrukhabad, it is estimated that about twenty-five maunds of cast metal 

articles are produced every day and about fifty maunds of sheet metal vessels. In the 
cast metal industry there is not the same system of division of labour aa ia to be a et 
with at Mirzapnr and Moradabad. Thus I came across artisans who manufactured 
kaioraB, and performed with their own hands or with the aid of one or two assistants all 
the operations irom the making of moulds to the finishing and bumis^g. These 
artisans take old vessels and some new metal from the dealer (Mahajan) and supply all 
the other ingredients and materials themselves. The Mahajan pays a fixed rate per 
mannd of katoras of a certain size. Similarly for other articles. In the sheet metal 
industiy the master artisan or head of the factory gets the raw materials from the 
Mahajan, pays bis own workmen usually at piece rates and obtains payment from the 
Mahajan lor finished artides by the weight. The artisans thus have nothing to do with 
the fluctuations in the prices of sheet metal. This system approximates to the method 
of business at Moradabad. The average monthly earnings of a brass worker at 
Farrukhabad varies from ten to fifteen rupees. The Farrukhabad specialities in 
sheet brass are handle, parata and patnlis. In some handis the lower halves are of 
molten metal, and the upper portions of sh^et metal. The brass vessels of Farrukh- 
abad are exported mostly to the hill districts and to the Punjab. Some goods are sent 
also to the markets at Cawupore and Allahabad. The manufacture of copper vessels 
is not carried on at Farrukhabad on as extensive a scale as formerly. The utensils 
turned out are mostly degckia, kandia, etc. The number of factories has fallen to five 
or six. The system of business is the same as in the sheet brass industry. 

took nianutac* l^^* ^^ one branch of the brass industry, modem tools and processes have been 

to a large extent utilized and considerable progress has been made. Aligarh has 
earned a well-deserved reputation for its excellent locks. The postal workshops* there 
afford a good training ground and a large number of private lactories has now 
been estabhshed. Two of these employ more than two hundred Ubourers each and 
one is a joint-stock company. Aligarh maDufactures monopolize the market for the 



turo. 



> Id 1907, tha Aliguta potUl irockiliapa wiplojred 971 n 

122 



Digitized by 



Googk 



Sross anh €opptx. 



better class of locks all orer the province. Qood locks are also made at the towns of 
Eathras and Muttra. > 

167, I am not awaie of any brass foundries in the proTinoe on a large scale 
besides those at Aligarh. Some brass work is done by the Empire Engineering Com- 
pany of Cawnpore and also at the Engineering works at Allahabad and Lucknow. The 
railway workshops at Lucknow, Jhansi and Qorakhpur of course do a lot of work in 
brass. A promising enterprise was started in Lucknow a couple of years ago for turn- 
ing out domestic utensils by machineiy, but, as often happens in such cases, the capital 
raised was too small and the company had to seek the aid of an outside capitalist. The 
latter became bankrupt ; his creditors are now in posaessioa of the works, and will, I 
am told, start manufacture very soon, 

168, The art brass-work of Benares and Moradabad is well known and does nob 
require any detailed description. The conditions of the Moradabad industry have 
been described above. A good account of the processes employed in the Benares 
art! brass industry will be found in chapter IT of Mr, Dampier's Monograph on brass 
and copper wares. The three principal varieties are'(l) the manufacture of idols 
and other figures, (2) the engraving of trays, salvers, candlesticks, etc., (8) raised or relief 
work on trays and other fancy articles. Casting is resorted to for the first kind while 
sheet brass is used for all articles of the second and third kinds. The system of work 
is very much the same as at Moradabad. Some of the larger dealers have factories 
where they employ journeymen artisans on fixed or piece wages. But the great 
majority of the craftsmen work at home, the dealer supplying them with brass sheets 
and paying contract wages for the articles turned out. The artistic work of both 
Benares and Moradabad has considerably deteriorated of late years, and although 
the volume of the industry is still fJEuriy large, there is great danger of its disappearance 
unless some improvement takes place, 

169, Brass ornaments for women are manufactured more oir less in all districts. 
They do not differ in shape or size &om similar ornaments of silver and are often 
made by men of the aunar caste. There is very little art, and the induatiy is pursued 
on the domeetic ^stem. Solid and hollow brass idols are cast by a few sunor families 
at Srinagar in the Mahoba tahsil of the Hamirpur district. Small brass figures (mostly 
images of the infant Erishoa) are manufactured from moulds in the town of Muttra^ 
The number of workmen is very small. The designs and shapes are conventional 
and fast deterioratmg. At Jaswantnagar in the Etawah district fairly artistic candle- 
sticks are made as also several kinds of brass musical instruments. 
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Suga9»tion9 for 170. All art brassware is liable to tamish eapQcially in a damp climate. The art 
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brass of the province suffers moreover from bad shapes, inartistic designs and too 
crowded work within a small space. There is also oft3n a lamentable lack of finish. The 
work has degenerated &om the want of an artistic standard to rise or aspire to, and from 
a desire to manufacture cheap articles. The brass figures and images are very inferior 
in concoptioQ and execution to the similar ware of Jaipur. The engraving does not 
compare fftvoorabljr with the minute finish of the brass engraving of Madura and other 
towns in Sontb India. The establishment of a school of art like the Jaipur school 
at one of the centres of art brass in the province is likely to make a great impression on 
the industry. It will teach drawing and improved designs to the workmen, and set up 
a high artistic standard to be followed by the trade generally. It will also introduce 
new shapes and models. Much oan also be done to place the art industry on 
a firm basis if small factocies wore started by a few educated men with some 
knowledge of modem decorative art who would infuse new life into the conventions 
of the existing art and at the same time appreciate the danger of introdncing nnsuitable 
innovations. 

At Amroha, in Moradabad district, some very good work used to be done at one 
time in brass fittings of palankins, rafAs, ekhai, chairs and beds of state, etc. A few 
craftsmen even now turn out very decent articles, but the present demand for this 
style of goods is very small. The artisans will probably be successful if they took to 
manufacturing articles of modern demand. Brass mounted occasional tables, brackets, 
picture frames, etc., in the Amroha style are bkaly to be very effective. The craflsmen 
can also perhaps be taught brass inlaying like the Jalandar work, 

171. Comparatively little work is now done in these provinces in the way of 
modem metal engraving, e.g. the engraving of name plates and monograms, transfer 
processes, etc., etc. The demand for this style of goods is slowly but steadily increas- 
ing, Ko training' is at presenc available in these arts. The matter might be 
borne in mind if a metal worker's department is started in any of the technical 
sdiools. 

The various branches of electro-metallurgy will also give employment to a large 
number of artisans if they could be properly trained. The consumption of etactroplated 
articles is very much higher than it was twenty years ago, and would be still higher 
bat for the difficulty of replating the articles experienced in all but the largest towns 
of the provinces. Tery handsome and artistic articles are turned out in the electro- 
plating department of the Jaipur school of arts. 
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171. TaToiog to the maia branch of the industry or the mannfactore of domestio Suggmat/ona for 



utensils, the improvements that may be found feasible are — 

(1) the adoption of modem tools and appliances.-^The system of wooden moulds 

can probably be introdnced, which will save great labour where moulding 
is Btm practised. Punching machines and improved hand lathes will 
also make a great difference. Another obvious improvement is the use 
of dies to stamp the vessels into the required shape. I do not think 
this device has so far been used anywhere in the province. As mentioned 
above, die stamped kitoras and glasses, manufactured in the Deccan 
and also I think to some extent in Europe, are now finding their way 
into the province. A leading brass deuW of Moradabad informed me 
that be was making arrangements to set up a die-press in that town. 
Apart from power presses many kinds of hand press are used in western 
countries. 

(2) works on a large scale utilising machineiy sad steam or other power. — The 

Lucknow metal works have been referrod to already. 

(3) co-operation amongst the artisans. —I am, however, afraid much cannot be 

expected from co-operation in this industry, A dealer in brass and 
copper vessels has generally to keep a veiy large and varied stock and 
a co-operative association will find it di£Bcult to make suitable arrange- 
ments for this branch of the business. Prices of brass and copper sheets- 
are subject to constant and sudden fluctuations. There is a speculative 
element in the purchase of these sheets, and it is doubtful whether 
a co-operative society of artisans will get the raw materal cheaper than 
. at present. Now the dealer finds the capital and undertakes practically 
all the risk of the business.' The artisan is assured of the wages of his 
labour. The conditions are therefore different ftom the weaving industry, 
for mstance. There is also a great deal of competition amongst the dealers 
and profits are cut very fine. 

(4) Manufacture of new styles of articles.— In the bazars in the weatem districts 

I found large quantities of brass fittings of lamps and tin and brass 
lamps made at Delhi. The workmanship was fair and the price low. 
With somewhat improved tools and apiJiances there is no reason why 
local braziers or tinsmiths should not make this style of goods. In the 
year 1906-07, there was an increase of nearly seven Ukhs of rupees or 
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forty per c^t. in the imports of lampware into India. EeroEone oil is 
now being eobstituted for vegetable illunuDants even in the remotest 
villages. Cheap lamps with glass chimneys to replace the small insani- 
tary Mid dangerous tin cubes now used will be welcomed by the people. 
Railway rates. 172. Before leaving the questions connected with the brass and copper industry, 

reference may be made to the railway charges levied on this class of goods. The railway 
freight on broken brassware is high, and at most of the centres of the industry there 
is a compliuut of the scarcity of the material showing that there is very little broken 
ware gathered up from remote and rural tracts. The rates for finished ware, boUi art 
and domestic, will also admit of reduction, and I would suggest the concession of special 
ratea to Benares, Mirzapur, Farmkhabad and Moradabad (for brass sheets and slabs 
from the porta and for manniactured articles from these towns). A special report has 
bean submittad to Qovernment on the subject. 
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Chapter Xl.—Jron, Steel and J4lnor J^etals. 

173. Comparative figures of the coasnmption of iron and steel a£Ford a iairly GonwmitOonm 
correct index of the indastrial development of a proTince. As no iron is prodaced 
locally we may take the traffic returns to represent local consumption. Stacistics for 
1898-99 and 1905-06 are given below :— * 
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These figures exclude railway materials. Galvanized and corrugated iron sheets 
and building materials are included within the head " wrought-iron," while tools and 
implements, cutlery, trunks, presses, screws, pumps, sewing machines and macbinety 
of all sorts are shown under manufactares. It should be noted t hat the total consump- 
tion has increased by nearly one-half in the short space of seven years. A still more 
satisEstctory feature is that there has been actually a decrease in the net import of 
manufactures (total imports m*n«« exports). This coupled with the great rise in the 
imports of what may be called raw materials {fi.g. cast, unwronght, and wrought-iron) ' 
shows that more materials are being worked tip in the provinces into finished goods 
than in former years. The rise in the export of manufactures is probably accounted 

* Th> tf»gm o[ dutifluUoti wu ilt«nd durio; Va» conn* of th* feu 190K7. Flgun* I« tbit flH litTt sot Uwnlon 
bmUbs. 
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for by the supply of municipal appliaocea to towns outside the proTinces from the 
eDgineering firms at Cawnpore and AUahabad. Exports under other heads mostly 
represent through trade. The imports come almost entirely from the seaports except 
small guantitiea of cast-iron and manufactures from Bengal (outside Calcutta). 
fttato tutd roll- 174. As already mentioned, the tra£Bc figures quoted in the last paragraph do 

way nopm. ^^^ ^^^ ^^ account the work conducted at the Railway workshops. The extent 

of the railway industry may be judged by the number of hands daily employed at the 
different centres in 1907 : — 

SklMianpiiT.— North' Wester D lUilirti; LocomotiTe workikopi ... ... S49 

Bu«illy.— Bohilkhaiid >ad KninaaD Bailwtj ahotM „. „. .„ J37 

Alt&li*b*d.— But Indian Bailvay Canikge and '.VBgan ihopi „ „ 2ZS 

Jhmnil.— Qrest Indian Peniniul* work*hopi „ .„ ... ^678 

Oonkh par,— Bengal and Kerth-We*tern Railiraj Cariiige and Wagon work • 

■kopi ... ,„ ... ,„ ,., ... 1,787 

Lnoknow.— Ondh and Bokilkfaand Bailiray LoeonotiTe worktkopi ... .„ 2fit0 

Oadli and Bohilkhand Bailway Carriage and Wagon tkopi -., 1,661 

Bobilkhand and Enmann Bailwaj *hopi ... ... „ ^0^ 

Besides the above Boorkee has several state workshops — 

Canal foandr; andvorkibopi „, .„ ,„ ,„ „, 660 

Thomttou College workihopi „. ... „. ... ,„ IS6 

Sappers and Miners workshops ... ... ... ... .,, 17Z 

The AJigarh Postal workshops employing 371 men have abeady been referred 
to. Besides giving employment to a large number of operatives these semi-public 
workshops furnish an excellent training ground for men who wish to set up ulti- 
mately as blacksmiths using improved tools and appliances. In the Great Indian 
Peninsula BaOway workshops at Jbausi, apprentices are admitted between the ages 
' of fifteen and nineteen and paid an initial wage of four rupees monthly. Men of all 
castes, Hindu and Musalman, are to be found in the shops, and a newly-entered 
^prentice will be sent to any department where there is a vacancy irrespective of 
hereditary predilections. I was told by the authorities that all castes show very 
nearly equal aptitude in' the work. A few of the operatives at Jhansi are fiwm Bombay 
and there is a sprinkling of Fanjabis. The great majority of the workmen belong to 
these provinces, but only a comparatively small number are Bundelkhandis. The 
men easily rise to a monthly wage of fifteen rupees. Mistries get twenty rupees a 
month and eventually rise to eighty or ninety rupees. Similar conditions prevail at 
the other Bailway Workshops in the provinces. Nowhere is there any system of 
tecluical iostmctioQ oombined with or supplementing the practical training at the 
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ihops. The aathorities seem to be agreed that it will be an advantage to have literate 
appreotices with some knowledge of drawing and general - acqaaintance with tools and 
machinery. The subject was considered at the Naini Tal Conference and need not 
be further discussed here. 

175. There is also in the provinces a number of private iron and steel works on a 
fairly large scale. Mention has already been made of the lock factories in Aligarh. 
They manufacture iron as well as brass padlocks. In Cawnpore the Empire Engineer^ 
ing Company (managed by Messrs. Gavin, Jones & Co.) employ nearly seven hundred 
operatives. They turn out all sorts of structural and municipal ap[.liaDCC8, The Eaet 
Indian Foundry (owned by a Musalman capitali^it) has rolling mills and gives employ- 
ment to about one hundred hands. In Allahabad the firm of Messrs. Frizzoni 
& Co. carry on general engineering work (employing 800 labourers), while MesHrs. 
Luscomhe (about 160 operatives) and the North-Westem Foundry (about 150 
operatives) specialiaa in furniture and municipal appliances respectively. The 
Lucknow Iron works (belonging to Mr. Prag Narain Bhargava) employ nearly 250 
workmen and do a lot of work For railways and mimicipalities. Smaller ircoi 
foundries are to be found at Agra, Moghal Saiai, Akbarpur in the Fyzabad 
district and oLher places. They import pig iron from Calcutta or Barakar and 
manufacture sugarcaue presses^ railings, lamp-posts and other miscellaneous articles. 
The Qanga General mills of Meerut have also an iron foundry department. At Bahram- 
ghal (in the Bara Banki district) Mr. Perfect has a very successful sugarcane mill 
factory. Other factories of the same type exist at one or two other places in 
the western' districts. In all these factories th3 training of the operatives is the most 
difficult process, and when a workman has obtained a good grounding he is apt to 
migrate to other provinces where wages are higher, * 

176. Turning to the indigenous industry, blacksmiths are to be found in every Thm fHtaot 
town and almost all large villages in the provinces, Mr, Dobbs gives a good account * •'»»W*» 

of the village smith who makes plough-shares and other agricultural implem^ts. 
" The village lohar is paid in the old-fashioned way by an allowance of grain . . , , 
His occupation is purely hereditary ; . . . . the artizan usually has his fielda 
and only devotes a fraction of his time to his craft. The ordinary smith is a handy 
man, and is often the village carpenter as well as smith, and may also be called in for 
such work as lining a wel]." Even in the case of the village smith the need of some 
training is daily becoming imperative. He should be able to repair the iron sugarcane 



* Vonaptpb as Itob tod iteelvork In the UnlMd FioTlim* bj Hr. W. E. J. DobH l.CA., UOS, 
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presses. The adoption of up-to-date and at the same time ineipensive t^ricnltaral 
implements 19 hindered hy the want of technical knowledge on the part of the smith. 
I£ improved hand-looms be generally adopted by village weavers, the smith-carpenter 
of the locality will have to be a smarter man. 

Thm town tilaQk* ^'^'^' ^ ^'^ towns, the blacksmiths turn out a fair quantity of domestic ntensila 

of various kinds, usually working with imported iron sheets of varying thickness. Some 
bar iron is also utilised, part of which is scrap iron sold by the railways. At Mirzapnr 
iron gagras are made in large quantities, as also other vessels like basins, frying and 
giilliog pans, etc. Similar articles are also manufactured on a fair scale at Benares. 
There is nothing distinctive about these industries and the system (if business is the 
same as in the sheet brass iDdustries in those towns. In Mainpuri also iron bhcets are 
imported and various kinds of vessels like buckets, pitchers, etc., are manufactured and 
exported into the interior of the district and to neighbouring towns. In Farrukhabad 
there are about twenty small factories makiug iron articles. Dt;alers import the sheets 
from Calcutta and Bombay and give out work to the factories on the same system as 
obtains in the brass industry. Among other things iron chests are manufactured at 
Farrukhabad, The dealers in iron goods are different from the dealers in brass vessels. 
The dealers generally dispose of the mtTchandise at the fairs in adjacent districts. 
-Thin iron vessels are manufactured at Najibabad in the Bijnor district for export to 
Oarhwal, but the thicker iron vessels uted in the Bijuor district are imported from 
down country. 

SfioA/oAoftpur l'^^- ^^ t'9^") *3f Shahjahanpur has a small industry in locally manufactured 

cutlery. Old ftteel and iron in the form of carriage and buffer springs, etc., scrapped 
by the railways are purchased by dealers at Cawnpore and imported to Shahjahanpur, 
where the lokara buy in sm^l quantities at a time. The lokars manufacture knife 
blades and $arotas (betelnut grinders), 'as also barber's scissors and razors. The 
saiqalgar then burnishes the cutlery and provides handles which are usually of horn and 
sometimes of bone. The articles are sold locally and dealers often take them to other 
districts.. Considering the very rough implements used, the products have considerable 
meric and they are very cheap. With- better trained skill and the adoption of modem 
■tools a very fair industry could be developed.* Ab present about twenty families 
of lohart and ten families of aaiqalgara are engaged in the Shahjahanpur trade. 

179. Mccrut has considerable reputation for the scissors manufactured in that 
town. An account of the industry will bo found in Mr. Dobbs's monograph on iron 
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and Bteel work. The raw iron 13 purchased at Calcutta or Delhi. " In a typical shop 
the following men were found at work : two owners superintending, finishing and 
packing, etc., two men at the forge, and a boy to work the bellows, one boy for filing 
the handles, three men for hammering and filing the blades, one man for joining the 
two portions together. This does not take into account the polisher (aa^qalgar) who 
works apart." About twenty factories aro to be found in Moerut giving employment to 
two hundred persons. The operatives are paid piece wages by the owners of the 
factories. The scissors are almost all meant for tailors' work aud sell from four annas 
a pair upwards. But for the somewhat clumsy joining they can hardly be distin- 
guished from the cheaper imported scissors, Meerut sciisors have a great reputation all 
over the provinces for edge and durability. As in the case of the Shahjahanpur 
industry the introduction of bebter tools is the chief desideratum. With more 
organisation a much larger market can be secured. 

180. During the last few years blacksmiths and tinsmiths ia many localities have 
taken to the manufacture of despatch boxes and " sbeel trunks. " The despatch boxes 
(except tho3e turned out by the large factories) are not so good as those manufactured 
at Delhi or UuUan. Useful trunks are made at Allahabad and are found on sale in 
-all the bazars of the provinces. The factories in Allahabad are owned by Musalmana. 
Soft sheet iron is imported from Calcutta. German and sometimes Aligarh locks are 
used. The painting is done with aniline dyes. The chief defect is in the corner pieces 
and the hinges. Here again more technical skill will probably overcome the difficulties. 
Similar trunks are now made in Benares and Lucknow and I came across some 
factories in the western districts. There the competition of the Delhi-made, article 19 
Tery severe. 

181. As was mentioned to me by the manager of one of the largest iron works 
in the proviaoe, th? best way to eacouraga ths iron and stejl industry would be for 
Government, which is the largest consumer at prL'sent, to get as much iron and 
steel manufactures loi^ly as pjsuble. The firms court competition with firms in 
other provinces and abroad, but wish that tenders should be called for from them 
on all poasibb oceasions. Boing on the spot aud employing the latsst machinery 
they naturally have au advantage over outiiJo firms in the style of goods they 
produce. 

182. As mentioQod in the uctes on sugar, there U a Very promising opening 
for piiv:it3 capitalist j in tho manufacture and supply uf good sugarcane milLj. Small 
factonei could also be esta'.ll.h,dfi.r making steel trunks. di3pat:h Loses, etc., fur 

101 



«•«/ trunkmm 



Unt of (towtep- 
mont. Gowmme/iC 



Afanufncfuro 
new mtyl» 



Digitized by 



Googk 



Jrott, StccI anb JTtinor ntctals. 



vhioh thero is now an expanding market in the provinces, A large quantity of 
hardware (nails, anvils, axes, iiles, chains, pegs, tubs, hinges, clasps, etc.) are at present 
imported from abroad which could he easily manufactured locally by small firms run by 
energetic and business-like managers. Machinists in England and elsewhere advertise 
bandmachines for the manufacture of wires, wirechains for bed mattresses and similar 
articles of domestic use. It ought not to be difficult for small factories to set up such 
machines. 

The imports of cheap cutlery, padlocks, tools and lampware from the Con- 
tinent of Europe are increasing very fast." A portion at least of such goods 
can be manufactured in the country in small factories with improved tools and 
appliances. 

The use of cotton umbrellas has rapidly developed within the last twenty years. 
Most villagers now like to possess an umbrella. In other parts of India the tendency 
in recent years has been to import umbrella fittings in larger quantities and fewer 
finished umbrellas. In 1906-07, the imports of umbrellas into India declined by 
Bs. 93,000 or 472 per cent, while there was an increase of Us. 9-31 lakhs or 44 per 
cent, in the value of umbrella fittings. It may not be feasible for the engineering 
works in the province to manufacture umbrella fittings, but the business of manipulat- 
ing imported fittings for the manufacture of umbrellas is an easy ono and can be 
taken up almost as a domestic industry, 
, 183. The main diflSculty of iron and engineering works in the province, whether 

large or small, is the want of labour. .Schools should be started in two or three centres 
for the training of blacksmiths. Good blacksmiths are very difficult to get in the 
province and, although a large number of men are trained in Public Works Depanment 
and Railway workshops, not many are available for private work. It is very diflScult 
to get a bicycle, a typewriter, or a sewing machine properly repaired in the smaller 
towns. Blacksmiths command good wages. If boys were tramed from an early age 
to use good tools and appliances they would be able to set up for themselves and would 
also be welcomed at the many factories and workshops in the province. The supply 
of quaUfied titters and drivers is not at present equal to the demand. The owners of 
small mills and factories find it very difficult to gat compDtent men of this type, while 
large engineering works experience much tioublc in retaining the services of their 
trained men. As soon as a hacd bogins to be useful h^ obtains cmploym'.nt elsewhere 
as a titter or driver. Somi firmi have compkiined of the competition of GovemmenB 
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workshops in this matter,* The point can be easily settled by a mutual coaference of 
the employers of labour at a place. 

The question of the training of fitters, drivers and other mechanics was considered 
at the Naini Tal Conference in August 1907 and need not be discussed here. 

184. The bell metal industry is practically a part of the brasa industry and 
docs not require separate discussion. The " white metal" work of Moradabad has 
been referred to above. I have also mentioned tinsmiths' work in connection with 
the manufacture of lanterns and Tamp fittings and of despatch boxes and steel trunks. 
Some lead work is carried on in Farrukhabad, but the outturn is insignificant. In 
the coarse of my visit to that town I could trace only one family manufacturing lead 
vessels. Sheets and ingots are purchased in the bazar, cut into pieces, melted and 
poured gradually into earthen moulds, The subsequent processes aro practically the 
same as in the manufacture of brass vessels. The lead articles I saw were of some 
artistic merit, but the weight of the metal and its price will always be in the way of 
its adoption "for domestic use. The rapid extension of water works and drainage 
systems in the towns of the province will soon necessitate a fairly large supply of 
trained plumbers. So far there has been no attempt (except at the Lucknow Metal 
Works) to manufacture aluminium vessels in this province. An increasing quantity 
of aluminium ware is now to be seen in the larger bazars in the province. They are 
usually imported from England or made in Bombay, No caste prejudice exists 
against aluminium and the sup3rior qualities of lh3 metal ar^ gradually winning the 
fovour of the local pubhc. There is not, however, any prospEct of tho successful working 
of aluminium factories in the province unless the supply of raw metal is facilitated 
by tho exploitation of tho bauxite mines in the Central Provinces. The high prico of 
brass and especially of copper in recent years has contributed to the growth of the trade 
in enamalled iron. Its use is becoming common in middle class Musalman and ' 
some Hindu households. Provincial figures of tho consumptioa of enamelled iron are 
not available, but in 1906-07, nearly nineteen lakhs worth were imported into India. 
I doubt, however, whether it will bo possible in the near future to create an industry 
in the province in tho manufacture of enamelled iron articles and compete success- 
fully with' the very cheap ware of Austria and Germany, which aro now the chief 
suppliers. In Benares a large numbsr of workmen arc employed in German silver. 
Tho alloy is imported and the articles turned out includo (1) jewellery, (2) household 
utenjils, and (3) engraved and chaied work like the art brass of the city. Tho 

*4mKi, Pn(NuiUa'«pa(«aiiUHM<t*l!alaatrj>((ht L'l^kao^f aaoltelilCiilaitrlitCiiiricsiicB, KuahUJ^. 

183 



Oihf mvtala. 



Mumlnhun. 



Enanwlted Iron, 



0«rWMn •/fr*r'. 



Digitized by 



Googk 



3xon, Stcct anh JTlinor Jitctals. 



iodastry was a vary prombing one a few years ago, but is now ia a stationary 
condition because the rural patrons of QermaD silver jewellery bave now discovered 
that old German silver is practically valueless. There is, however, still a considerable 
sale of utensils and art work among pilgrims and visitors, although the designs have 
Buffered in the same way as those of art brass. This it is hoped will be remedied 
when a school of drawing and design is established in the province. Household 
ntensils made in Germany of an inferior variety of German silver are now to be seen 
>Q the bazars. With proper organisation and the use of modem tools and appliances 
the Benares industry should be capable of capturing the whole market. 
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Chapter Xl/.Sfone and ^uMng Jvlaferials, 

185. If accorate etatistica were available of the coDsnmption of 
materials, they would furnish the truest index of the proqierity of the population. 
Even au approximate estimate cannot, however, be made of the quantity of bricks 
and tiles annually used in the provinces while atone and lime are lumped together in 
the traffic returns. In stone, Agra, Mirzapur and Jhansi are the centres of the 
industry. Some stone quairying also takes place in the trans-Jumna portion of the 
Allahabad district. The Mirzapur stone mahal is managed by the Goremment. Tha 
mahal levies a royalty on all stone quarried in the district.. The business is in the 
hands of two or three largc_and a number of small firms. The old demand for stone 
sugarcnne mills has died out and Mirziipur stone is now mostly used as a material 
for buildings and drains. A large number of mills or hand chakkia is also made in 
-the Mirzapur district and exported by private firms. The industry at Jhansi and 
Agra is similar in character. At Hardwar stone cups and plates are made locally and 
sold to pilgrims. Good stone carvers are still to be found in many localities. The 
temples and buildings in Muttra are well known. One or two fine temples have been 
recently built at Benares. I saw some excellent work still going on at Khurja in 
the district of Bulandihahr. In the town of Mirzapur beautiful examples of modern 
stone carving are to be fountain a bathing ghat and an unfinished temple. la Agra 

'I was informed that labour was not difficult to obtain for the extensive restorations 
executed in recent years in the different historic buildings. 

186. In the old days there was a great deal more water locomotion and the 
traffic in stones to be used for carving and building was much larger in extent if not 
in volume. Comparatively little stone is now employed for building purposes by 
private' persons in towns away froib the quarry districts. The industry will revive only 
if there is again a development of the water ways. Railway carriage is too expensive 
for stone as it is for many other kinds of heavy or bulky goods. The same difficulty 
was experienced in Germany and other continental countries until the pdicy was 
adopted there of utliising the rivers and canals as valuable feeders and adjuncts to 
the railways. It is possible that the phenomenon will repeat itself in this country. 

186, The inlaid stone work of Agra is one of the smaller art industries of the 
province. The marble is obtained from Ba^utana and valuable stones como from 
all parts of India and abroad. The industry is naturally in the hands of a very small 
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number of comparatiTely wealthy men. There are only a few workmen and there is 
no regular system of training. The artisans are recruited from all castes, Hindu and 
Musalman. The goods manufactured are ornaments of various kinds. A tendency 
is to be observed towards a hybrid art ; accidental shapes and models are being 
introduced, while the design of the inlaid stones itself remains oriental. The result 
is not always pleasing to the eye. The patrons of the art are mostly American and 
European tourists. Outside what can be effected by a school of design it is impossiblo 
to suggest any practical steps towards the improvement of the art or the condition 
of the craftsmen. 

187. Chunar in the Mirzapur district has a small industry in stone engraving, 
Mesarj. Thakur & Co. obtain Italian marble fiom Bombay and Calcutta and manu- 
facture tombstones, cups, plates, etc. No mosaic or figure work is attempted. 
Chunar stone is also extensively used. One or two smaller tirms have also started 
work in the same stylo. There is promisa of development in the industry. 

188. Lime is manufactured out of kankar wherever it is available. There is also 
a considerable import of lime from Katni in the Central Provinces. Th3 industry 
of burning limestone has recently developed in Dehra and the footof the Kumaun 
hills and large quantities of lime are exported to the plains districts. The rate of 
royalty charged in stat3 forest lands is now under consideration. 

189. The mauufaiiture of brinks is lo:;alized in every district at places where 
good brick earth is available. Patent kilns are as % rule used. There is very little 
export of brick from one district to another. The tile industry is still more scattered, 
and with the exception of patont tiles, most in use in Government buildings, practically 
all tiles are manufactured by iho /jiim/tars of the town or village. The brick and 
lime industries now employ a very large number of persons as also does building, but 
they are all in the handj of small capitalists and there does not appear to be any 
necessity for Government action. Considering that a great deal of building is now 
going on in all, towns it is very desirable that the opportunity should be taken 
to diffuse better sanitary and architectural ideas amongst both house owners and 
professional builders and masons. 
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Chapter XI7I.—WoodworI( and Carpentry, 

190. Although the furniture industry ia gradually assuming large proportions, 
the principal consumption of timber in the provinces is for railway purposes and for 
joinery or the fittings and fixtures of houses. For building materials in the villages, 
with the exception of ml rafters used in the better classes of houses, locally grown 
timber like nim, mango, and ahisham is mostly in demand. The traflSc figures 
which are given below therefore do not afford a correct indication of the volume of the 
industry : — 







Saporti M liouiami 




1901-02. 


1908^- 


1901^. 


1906-06. 


ll«IlDt>etllTM 


901 
60 


725 
68 


66i 
S7 


818 



The unwrought timber comes mostly firom the Punjab, Rajputana and Central 
Provinces to the adjacent parts of this province. The submontane tracts are tb« 
chief timber-producing districts in this province and it ia satisfactory to observe that 
in 1905-06 the exports of raw timber exceeded imports. There has been an improve- 
ment in manufactures also and the eastern submontane districts now export a large 
quantity of sawed timber ready for use. Bohramgbat has recently come to the fronc 
in this industry. Building materiab of a superior kind (e.g. teak doors and 
windows) are still to a large extent imported from Bengal and sometimes in a finished 
state. The large engineering firms do a great deal of woodwork in connection with 
structural work and conservancy appliances. 

191. Famiture is now mode in almost eveiy town. Bareilly is ihe largest centre. 
In the smaller towns no stof^ are kept by the dealers and as the number of carpenters 
capable of turning out any decent articles of furniture is limited it takes a very lung 
time to get orders executed. In the larger towns as at Bareilly there are a few dealers 
who keep a stock of new and second-hand fiimitare. 

192. Amongst the other branches of wood work practised in the provinces is the 
construction of bullock-carts and etJtas. Pilibhit has a large trade in rthlua or light 
bullock wagons. The building of the rathn used in the western districts demands a great 
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deal of skill, and occasionally very handsome raths are to be seen. Ordinary bullock-carts 
can be set up byaoy village carpeater. Coachbailding is one of the rising industries 
of the provinces. Tumtums and ekkas are built in almost every town. In the 
bigger cities like Lucknow, Meerut, Agra and Allahabad, several large firms, 
European and Indian, are engaged in the business. In Meerut, the industry has made 
considerable progress in recent years. There are now about fifteen factories. The 
timber is obtained locally or imported from the submontane districts. Wood for the 
shafts is oflisn brought out from Europe and Australia. Some country leather 
is used but (or the better class of carriages, leather is imported from Calcutta 
or Bombay. Iron and brass litBings are to a large extent made locally. Axles, 
springs, bicycle wheels, etc., are as a rule imported. In Meerut, all the carpenters 
and leather workers employed at the factories are local men and give sausfaction 
to the owners. They are paid good wages, varying from ten to twenty rupees 
a month. In Lucknow I was informed by a prominent coachbuilder that he 
has to employ Punjabi carpenters on high wages (a rupee a day or more) because the 
local workmen take no pride in their work and do not display any aptitude to learn 
new methods, 
fgfff/ 193. "A certain amount of turning work is done in a good many places in 

taeqifrwork- (jjg provinces. Pilibhit exports a large number of turned bed-posts. Gorakhpur 

is another largo centre. In many other places, e'g. ax, Amroha, in Moradabad, 
a speciality is made of turning dkolaha (iom-foms). Wooden dishes and toys of 
various kinds are also turned in several centres. Mention should specially be made 
of the lacquered toys and ornaments manufactured at Benares and the neighbour- 
hood. 
Caro»nimr» and ^^*' ■^" "^^ above branches of woodwork are in the bands of carpenters or. 

oamt»i baThais. I have not attempted any estimate of the number of men engaged in the 

profession because in many western districts even in the towns, a larkai often does 
the work of a smith and many lohara by caste are carpenters by trade. As pointed 
out by Mr. Dobbs in the monograph on Iron and Steel Work, the village smith is 
also very often the village carpenter. In the eastern districts I have often come across 
wood turning being done by men other than barhaia. The wood carving in Saharan- 
pur and Kagina (which wiU be described below) is mainly in the hands of Musalman 
artisans. On the other hand a barliai carpenter will turn his hand to any branch ' 
of the profession and there is no disUnction in the trade between joineiy, cabinet 
making, upholstery or polishing, and very few artisans specialise in any of these 



Digitized by 



'Googk 



tt)oobTOorh anb Carpcntrg. 



duMtry. 



branches.* Except io the large engineering works I have not seen any machinery 
used. It must, however, be noted that the sawyer is usually a Musalman and 
altogether a different man from the carpenter. The contractors who purchase timber 
in the forests often get it sawed locally. The usual practice, however, is to send down 
logs to the large centres like Bareilly, where the ijealer sometimes gets it sawed into 
boards before sale. 

315. Tho system of work at Bareilly will illustrate the conditions prevailing in Th» BoflUy Inm 
the industry in other large centres as well. The timber most in request i^ ahiaham ; 
some tun is also used. SaX or haldu is not employed at all in Bareilly. Consignments 
of teakwood are obtained by the better class of factories from Calcutta. Large dealers 
take contracts in state forests in the tarai and have the trees there felled with local 
labour. The logs are railed from Latkua and Mailani to Bareilly, where they are kept - 
in stock in depots belonging to the dealers. Furniture dealers and carpenters who 
have their own workshops purchase the timber they require from these dep6ts, employ 
Musalman sawyers and then utilise the wood. As regards other materials and fit- 
tings, spirit varnish is largely consumed and some use is also made of lac. The iron 
fittings, e.g. hinges, ecrews and nuts are generally imported. The brass fittings are to 
a certain extent manufactured locally, as imported brass articles are rather expensive. 
The locks used are either European, Aligarh-made or local. I was told that the 
cheaper locks are better made locally than if imported &om foreign countries. Cane foi 
chairs is imported by dealei's from the tarai jungles, Newar and cotton tape are 
manufactured in Bareilly, Canvas, cretonne and similar materials for upholstery are 
purchased locally irom dealers in cotton goods. 

It is estimated that the number of carpenters engaged in the trade nowadays at 
Ebreilly exceeds fifteen hundred. The vast majority are baTkais by caste, but I came 
across a few Eayasths, Kurmis and Dhimars, There is not a single Musalman car- 
penter in Bareilly. Barkai carpenters told me they did not mind other castes coming 
in as there was room for all. One of the largest dealers expressed tho opinion that it 
would be a good thing if Musalmans and other castes took up tho profession 
in larger numbers for the number of the operatives was not too large for the 
present volume of the business and intelligent youths of all castes displayed fiiir 
aptitude for the work. There are not more than twenty carpenters in Bareilly 

* ThstretsmafpTDilactEoD [■qnllfldlSbnnt iDBotopa. TiktDf Iha Mpinta tnd* ol cublnat nuking ddIt mubliMi; If 
ntfUiHl for ■ soMldonlilo propoitlaD ol Ih* work, ind th«nli imt nb^ltTWan oftiboarunonittllixrtlnnt. BonM ihopa 
wlU ipecEaliM In ftimiework orBTblclMlIke ildeboudiandohCfttfl. Othm nuDDlxtan onJ j chftln, lofii, Bb?. A ftainMO \Mkn 
haa aa kooHledgt ol otwii work, uid > ehiir-mika s»rtt [om In tor bnlldinf ■ bookniM, 
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who work entirely at their own riak, from the purchase of materiala to the sa]e to a 
customer. The system most in vogue is that of work in a factory owned by a dealer 
who is not himself a carpenter. The number of such dealers approaches a hundred ; 
only eight or tea are big houses. Some dealers employ over a hundred carpenters in 
their shops. In other factories the number of operatives does not exceed ten. These 
dealers (Hindu and Mnsalman) have no personal knowledge of carpenters' work, nor 
do they seem to have any inclioatioa to master the technical portion of the trade. 
There is every year some accession to the number of dealers, but owing to the want of 
practical knowledge, many ventures come to grief. The dealers purchase the materials 
and employ the sawyer. The carpenter working in a factory as a rule gets piece 
wages and the earnings vary from four to twenty rupees a month. The average 
wages may be reckoned as twelve rupees a month. The journeyman carpenter iy usually 
an improvident person and generally has an advance of a few rupees from the factory 
owner. A good carpenter often rises to a fairly independent position. He takes 
orders for goods in bulk, say thirty chairs or forty door leaves, from a deal^, and 
obtains an advance of two or three hundred rupees. The carpenter purchases the 
materials, employs his own artisans and makes over the finished articles to the dealer, 
settling accounts at the end of every month. There is no regular or definite system 
of instruction. A. boy joins his father's or a neighbour's shop and gradually picks up 
a Httle knowledge until he is conmdered worthy of some wages. As to sales, there is 
no system of cataJogues or prices current. Orders come to the dealers from all parts 
of the provinces and the larger firms obtain orders from the native states. The prices 
of fiareilly furniture have much risen of late owing to (1) an increase in the price of 
timber, (2) a rise in the wages of carpenters and (3) accentuated demand. The goods 
tamed out at Bareilly are as a rule of very inferior design although substantial in 
shape. The dealers as well as the artisans are absolutely ignorant of drawing. The 
knowledge of veneering, stuning and polishing does not exist at all. The varnishing 
is very crude and badly done, Fnmiture is often sent out unvarnished owing to the 
higher tariff imposed by the railways on varnished fumituie. All these defects could 
be easily remedied, 
sf 196. I am inclined to think that the furniture industry could be largely developed. 

tho fumtturm tit' Here is a growing demand for moderately priced furniture among the upper and 
middle classes of Indians. The raw material is available in the provinces and there 
is no reason why any furniture except perhaps the most expensive varieties need be 
imported from Calcutta or abroad. 

140 



Digitized by 



Googk 



TOoobmovh an'b (Carpentrg. 



It is, however, very diflScuIt at present to get good seasoned timber. The Bareflly 
dealers complain that they cannot get properly seasoned shiakam. wood, and in the 
eastern districts I have heard the same complaint with regard to sal wood. The 
matter deserves the immediate attention of dealers in timber. It is also possible that 
.timberother than sAisAuTJi and titn suitable for various articles of furniture is available 
in the Government forests. No easily accessible information is on record on this point. 
I may mention here that the North- West Soap Factory at Meernt finds it economical to 
import the wood for the Soap boxes from Europe. This seems extraordinary consider- 
ing that Moerut is not so very far from the foroets where enormous quantities of soft 
wood suitable for packing cases is available. Among the other defects of the famiture 
industry are (1) a lack of knowledge of the indispensable technical processes like 
veneering, staining and polishing; (2) the very inferior designs now followed 
and the ntter ignorance of drawing ; as a consequence the construction of an article 
of a new style involves great loss of material ; (3) a general want of finbh in 
the articles ; e.g. the hinges, locks, joints and gluework are sometimes exceedingly 
defective ; (4) the absence of advertising or of a proper organisation for sale and prompt 
execution of orders. In the preliminary edition of these notes it was suggested that 
a school of carpentry should be established at Bareilly, This proposal has been accepted. 
I hope the school will include courses of instruction in joinery aa well ag cabinet 
making and the subsidiary processes of veneering, staining and polishing will not be 
overlooked. Drawing and designs should of course bo taught. The school should 
admitr men of castes other than barhaia because as mentioned above there is room la 
the trade for other castes and also because it is veiy desirable that future dealers and 
fiuitDiy owners should have a thorough knowledge themselves of the technical part of 
the basinesa. Otherwise improvements will never come. The other suggestions are— 

(1) Increased Government patronage of — 

(a) local carpenters as far as possible ; 

(b) otherwise those of big centres like Bareilly. 

(2) Bstablishment of factories started by men of the educated middle classes run 

with business honesty. 

(3) Advertisements and market-pushing on the part of the small tirms, A lesson 

might be learnt in this respect from the numerous firms of Bow Bazar in 
Calcutta and of Dinapur in Bengal. 

(4) Occasional exhibitions of furniture at divisional headquarters. This would 

be very useful to the local carpenters for new ideas and designs. 
141 



Digitized by 



Googk 



TOooiwetfi anb (Carpcnlrg. 



Comit moiMtftra* l^"^* -^^ industry in wood that has not been meotioned above is comb making. 



tur9. 



Woodaa combs are made in many places all ovar the provinces and sell amongst the 
poorest classes being cheaper than imported combs or locally made combs of horn. 
The work does not require any skill and the commonest woods are employed. In 
Kagina (Bijnor district), a considerable quantity of ebony wood combs are made. 
■These are more expensiTe especially as there is some earring in the frame. In the Kumaua 
Tarai Aoiffl* wood is largely utilised for the manufacture of combs. Traders from Pilibhit 
and Delhi purchase from the Forest department hollow haldu trees in the Dogari and 
Sarda ranges. The sound portions of the trunk and branch wood are used for comb 
making. The wood is either exported in blocks to PilibhiD or Delhi where the combs 
are ultimately manufactured or the combs are made in the rough in the forest 
and the cutting of the teeth is done at the centi-es of sale. Work in the forest goes 
on fi^m December to the end of March. No carpanters are taken to the spot by the 
contractors who utilise local labour to do the rougher work. From inquiries made I 
gathered that carpenters refuse to go to the Tarai except on prohibitive wi^s and the 
contracted find it easier to spread the work of cutting out the teeth over a whole year 
at Pilibhit or Delhi instead of getting it completed within the short working season 
in the Tarai. 

198. Wood-carving* still flourishes in a few localities. In almost all the Oudh 
districts one or two carpenters are found who can carve doors in the old style, but 
there is not much demand for their art. In Shikarpur and Bulandshahr the industry 
was fostered by Mr. Qrowse, hut is now in a decadent condition. At Barla in Aligarh 
beautifully executed sAisAam mantel-pieces of Indian design are carved, but practically 
all the workmen are the servants of a private gentleman and the outturn is very slow 
and small In Farrukhabad there are a few artisans and I saw some carved panels of 
great merit. Efforts have been made by European officers in several places to encourage 
the industry, but with the change in the style of buildings and fixtures, the old style 
of wood carving has now a very limited patronage in the Indian community. The 
industry is at present of economic importance only at Kagina in the Bijnor district 
Huglntt •Htpny and at Saharanpur. In the former town the material chiefly used is ebony. Soma 
skisham and sandalwood carving is also done. The ebony wood was at one time 
obtained from the tarai forests in the neighbourhood, but the quality of the local ebony 
is inferior and supplies are now obtained from the forests along the course of the 
Vindhya range. Panjabi traders bring the wood from there in logs and sell at Nagina 
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at four to six rupees per maand. The purcliase of the wood is a somewhat speculative 
husiaesa for faults in the grain are often discovered inside a log which is to all appear- 
ances quite sound outside. CaFving work proper is now done in five or six shops. 
The majority of the workmen employed at> these shops are the sons or relations 
of the owner. Artisans who do not belong to the family earn -wages varying from ten- 
to twenty rupees. Nearly all the carvers are Musalmaas, but there is no Imrd-and- 
fast restriction about caste. There is no division of labour and the same artisan has 
to do all the branches of the work like sawing the wood into planks and boards, 
joinery, designing, carving and inlaying. The artisans receive no regular instruction 
in drawing and design, bnt some of the best carvers possess books of tracings of designs 
executed in former years. A boy learner is first set to marking circular points in the 
wood. Afterwards he chisels out the marked portions of a pattern, leaving the real 
pattern in reUef, In the last stage he practises designing in pencil on the wood 
(not on paper) and subsequently begins to carvo. All designs start with squares and 
rectangles and curves are made to fit into the squares. No system of clay-modelling is 
resorted to as in European countries and there is no attempt to copy in wood samples 
of stone-carving. The articles turned out are usually of European shape, e.g. tables, 
boxes, chests, screens, panels, etc. The inlaying of ivory is sometimes done in a very 
effective manner. In addition to the real carving a good deal of commoner work is 
done at Nagina. Combs, pen boxes, sticks, jewel boxes and similar articles are turned 
out in large numbers embellished with aUttle bit of carving. The business pays well 
and about two hundred men are employed in this trade, 

199. In Saharanpur, carving in the old style oiahiskam doors, balconies, brackets, 
etc., is in the hands of a few Hindu carpenters. The demand for this style of goods is 
falling oEf and the carvers also do ordinary joiners' and carpenter's work. Very good 
carving can, however, be stUl turned out if the artisans are given sufficient time and 
latitude. During the last three decades, a prosperous industry has been developed in 
Saharanpur in the manufacture of nicknacks and articles de luxe in a soft carved wood. 
The white dudhi wood was the material most used formerly, but tun is preferred now 
on account of its colour. It is quite as easy to work with as dudhi and does not get 
stained so quickly. Skisham is a much harder wood for carving and gkiaham articles 
in Saharanpur cost about a qnarter as much again as tun goods. There are three or 
four large factories employing fifteen to twenty men each, but most of the wood carvers 
in this style (who arc practically all Musalmans) prefer to work in their own homes. 
They buy the raw materials themselves and sell the finished articles to the dealers who 
U3 
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come round and export the goods to various parts of the couatiy. The average 
eamiugB of a Saharaupur wood cairer amounts to fifteen rupees a month. This is 
not very much considering that wages in Sabaranpur are very high owmg to its proxi- 
mity to the Punjab. The articles turned out are screens, panels, brackets, small tables, 
photo-irames, lamp-stands and similar goods of occidental use. All the work including 
joinery is done by the carvers themselves, and as at Nagina the pure carpenter's portion 
of the work is often unsatisfactory. The patterns of the carving are kept in zinc 
sheets which are placed over the wood in order to get a tracing in pencil on it. The 
fretwork machine (which is locally manufactured and costs about thirty rupees) is freely 
used for ihe cheaper articles like photo-frames which are turned out in large numbers 
of the same pattern. After the machine has done its part, the artisan carves with 
his own hand and then polishes the wood with sand-paper. The designs are stereo- 
typed and very little attempt is made to introduce new patterns. Two or three men 
in Saharanpur can emboss brass and copper on wood in the way of flowers and foliage. 
The effect is very pretty and this branch of the industry can easily be largely developed. 

200. The great desideratum of the industries at Nagina and Saharanpur is the 
teaching of the principles of drawing and design. The artisans at present have no 
idea of designing on paper or in clay or plaster models ; consequently there is a great 
disinclination to attempt a fresh design in wood. If a separate school cannot be 
established at Nagina or Saharanpur, artisans irom there should be attracted'by the 
grant of liberal stipends to the central school of design of the provinces. Another 
suggestion is that the carvers should either learn ordinary carpentiy or confine them- 
selves to the pure carving work and place the cabinet maker's part of the work in the 
hands of a professional carpenter. The goods will then have a better finish and 
last much longer. Occasional exhibitions at different centres where the aitisans will 
have an opportunity of studying other styles of work are also likely to do good to the 
industry, Co-«perative purchase of raw materials and sale of finished goods may also 
be of some service, especially to the Saharanpur trade, but I am not very sanguine 
about the results. The operatives belong to different castes among the Musal- 
mans, and no communal spirit is to be observed at present. A co-operative associa- 
tion of sale, if conducted on sound lines, is likely to be of value in bringing 
customenj who wish to possess true specimens of the industry in direct touch with the 
producers. 

201. Mainpuri has a small industry in the inlaying of brass wire in wood locally 
known as (wriaaAi. Shis/iam is the only wood employed and is purchased locally 
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by the artisans. The articles chiefly turned oat are kharaons (clogs or sandals for the 

feet), pea-holdera, small boxes of various shapes, trays, plates, and photo-frames of 

different kinds. There are about twenty artisans in the town engaged is the trade. 

They are all barkaia who are identical in this district with lokars. The artisim buys 

chips or scraps of sheet brass and cuts out a thin ribbon-like strip to form the wile. 

Stars are made of loops of this ribbon. The carpenter does all the work himself with 

a few simple tools. The wood is often carved in a pretty and effective manner before 

the wire or stars are inlaid. Where the inlaying ia of a new or intricate design, the 

sor&ce of the wood is previously marked in pencil. The artisan then makes a fine 

incision in the.wood with a sharp chisel and hammers the wire in. Curves arj rendered 

very well and if the work ia dono carefully tho result is as a rule excellent. The 

chief drawback ia that the work is necessarily very slow and the articles are costly. 

Moreover the brass tarnishes after a time and owing to its being inlaid in wood it 

cannot be polished in the same manner as ordiobry brass articles. Some easy methods 

of preventing tho tarnishing of the brass would considerably increase the sale of 

Mainpuri tarkashi articles. To maintain a high standard in the industry, a good 

workman is employed under the supervision of the district officer of Mainpuri and is 

allowed to manufacture articles of real merit. There is usually not much difficulty * 

in selling the goods thus turned out. Considering the very limited nature of the 

industry I am unable to suggest any better means of raising the artistic standard. 

The ordinary workmen in the town sell their wares to two or three dealers who havo 

shops in the bazar. I. am afraid there is no room for co'operation in this industry. 

202. An industry which has not yet been properly cultivated in the provinces Pletuf mount' 
is that of mounting and framing pictures. With the altering conditions of life in '*** ""^ ***""''•*'■ 
the counfry and the spread of general culture amongst the people, pictures for the 

adornment of domestic and other buildings are likely to be much more common thaa 
they are now. The business of picture framing has been specialized in western 
countries. Already there is a demand in the larger towns of the provinces for this 
kind of work. It is a trade Ukely to suit an educated young man with artistic percep- 
taons. He should have a knowledge of suitable woods and be thoroughly acquainted 
with the processes of gilding, polishing and enamelling. It will not be difficult for an 
enterprising young man to train his own labour. 

203. Another industry to which attention may be drawn is bamboo and basket 
work. Large supplies of bamboo are avaiUble in all the submontane districts and 
in many plains districts. It ia of course extensively used at present as a building 
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material and also for mat-making. In Jhaasi for instance about a hundred families of 
Barars are engaged in the industry of maDufacturing mats, baskets and winnows out 
of bamboos imported from Lalitpur. In many districts chairs, sofas, couches and 
small tables are manufactured of bamboos and locally available reeds. The industry 
ja however eveiywhere in the hands of the lowest local castes, Do.ma, Baosphora, 
etc. With the very rude tools at their disposal, and considering that they receive no 
regular training, they turn out excellent articles. But the demand is much larger 
than the supply. Moreover it is an industry where improved tools and better methods 
of work (specially in binding and glueing) can be easily introduced. There is prac- 
tically no limit to tha improvements that can he effected in the shape, design and 
variety of articles turned out,* It is an industTy which will not require much 
machinery or a large working capital, I have very httle doubt that a properly organ- 
ized business will be almost immediately profitable, 
fxp«n*e« of 204. The question of the expenses of transport is very important in all 

industries treated of in this chapter. The system of river transport hw practically 
disappeared. Railway freights are at present very heavy for all classes of furniture, 
A separate note has been submitted to thu Government regarding the rates of trans- 
port by rail. The improvement of communications by water is too large a question 
to be dealt with here. 

•SmtwaimieiUUlDgtitDdboaktciaSdiiiloDHgribaadBaiicf Bi>rtpnbliihiidbTU«ir>.CHte1IACci.; ilM Ui< uUslH 
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Chapter XlV.-Pottery. 

205. Common red earthen vessels for the domestic ase of the poorer classes are 
manufactured in every village and town in the provinces by resident kv-mhara. They 
also make roofing tiles and more often than not (at least in the villages) combine agri- 
culture with the trade of the potter. Owing to the brittlenesa of the products it would 
be impossible to localise the industry, and any changes in this direction would also 
disorganize the ordinary village system. There are about half a million potters in 
the provinces, but a great part of their time, especially in the rainy season, is devoted 
to agriculture. Two kinds of clay are utilized, known in the vernacular as kali mitli 
(black clay) and pi(t miWi (yellow clay). They are always obtained locally. The 
different kinds of vessels made and the processes are described by Mr. Dobba m great 
detail in his Monograph on the Pottery and Gta89 Industries (1895). I am nob 
aware of any improvements that can be effected in the methods of the village potters. 

206. Coloured and glazed pottery is manufactured in a few districts, but the 
outturn everywhere is small. The chief articles made are toys, hugqai, chilaTnt, 
rakabia sad handis. Lucknow is the chief centre, but the industry is also carried 
on in F3rzabad, Agra, Bareilly and Meerut. Technological research is required to find 
out whether any improvements which could be easily adopted by the trade are possible 
in the processes of colouring and glazing. The raw materiab needed fortius class 
of pottery are very inexpensive and the price of the goods practically represents only 
the labour of the artisans.* From inquiries made at the various centres it seemed 
that cheap credit was not one of the requisites of the industry. Metal vessels are with 
the growing prosperity of the people encroaching on the extent of the trade in pottery, 
but the customs of the country will for a long time prevent the extinction of the 
industry. Coloured and glazed pottery is used to a very large extent at the time 
of festivals and religious ceremonies. Thus the guests at a wedding festival are fed 
on earthen vessels, and the sweets sent out as presents on similar occasions are as a 
role packed in coloured earthen pots. The sale is consequently very local in character 
and articles are often made in large quantities to order. Otherwise the kumhar 
plies a busy trade at the religious and other fairs in his locality. The difficulties of 
transport stand in the way of exploiting markets in distant places except for a small 
and easily packed article like thj chilam. 

* 3«e Uu alaabUon] in pifai IB and 10 o[ Hr. Oobbs'i HaDagnpb. 
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207. The chief centres of the art pottery of the pronDce are (1) Chonar (Mina- 
.pur), (2) Nizamabad (Azamgarh), (3) Lucktiow, (4) Bahadurgarh (Heernt), (5) 
Eharja (Bulandshahr), (6) Amroha (Moradabad), (7) Bampur, (8) Biswaa in Sitapnr 
and (9) ntranla in Qbnda, In Chuoar about twenty famiUea of kumfuira are engaged 
in the ordinary domestic pottery industry. There is nothing lemarkable in the 
methods of their work. Six families of kumhars manafacture the art pottery, the 
glazbg and colouring work being done by fire firms of bkattidare, two of whom are 
Husalmaas, one is a kkatlri and two are kumkars. The potter usually receives 
an advance in money from a hkatHdur and supplies the latter with articles 
according to order. The bhattidar sells locally to dealers who come from outside or 
exports himself to Lncknow, Allahabad, Calcutta or Bombay. The potter procures 
bis clay ^m tanks i bout two miles from the town. The earth is thoroughly pounded 
and softened and all impurities are carefully removed before it is placed on the wheel. 
In Chunar the wheel is always of local stone and costs about two mpees. Most of the 
roundish articles turned out at Chunar are fashioned on the wheel ; moulds are also used 
to a small extent. Cowdnng cakes are used as fuel in the awdn or the ordioaty kiln of 
the kvtmkar for common ware. The uncoloured vessels are made over to the bhattidar 
who colours and glazes them at his own factory. The ordinary dark terracotta ia pro- 
duced with the powder of a local red stone known as 8<ir. Metallic glazss are used. 
The artificers were unwilling to mention all the different ingredients utilized by them. 
The bhattidar'a kiln is much superior to that of the potter, and one man in Chunar 
(Jiukishan Das) has devoted considerable attention to this point. Wood fuel is used 
in the bhattidar'a kiln. The style of the dark brown Chunar pottery is too well 
known to need description. The articles turned out are mostly ornamental in character, 
but in one shop I noticed useful articles (e.g. basins and washstand crockery) of a 
fair quality, which ought to have a large sale if properly advertised. I was informed 
that the artisans of Chunar could turn out pottery of the Khurja or Nizamabad 
style, but there was no demand for that class of goods from Chunar. 

208. The pottery of Nizamabad in the district of Azamgarh is a brown or black 
ware picked out with derigns in white. The number of potters here also is very small 
and a large proportion of them arj engaged in the manufacture of ordinary domestic 
vessels. The black or brown colour ig imparted by a smoking process ♦ and the 
ornamentation in whit:; lines is effected with silver foil or more commonly with an 
amalgam of mercury and tin lot inti) tho vessels before thej' r.ro placed in the kiln. The 

* Mr. Dobbi'i Uonognph, p. IS, 
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effect ia rather pretty. The articles turned out are kuqqaa and ekitamt, tea sets and 
y&aeii, plates and surakia or goblets. They are hawked about by pedlars in all the 
eastern districts at very reasonable prices and so lar as I have been able to ascertain 
baye a very good stde. The Nizamabad art is neither high nor pure, but the ware is 
good enoQgh both for. ose and for decoration in middle class homes. 

209. The art pottery of Lncknow has been divided into foar classes. The 
variety that has the largest sale consists of the unglazed but coloured articles of 
domestic use amongst Indians, like chilams and cups, goblets and [Jatee. This class 
of goods has already been referred to in paragraph 206 above. The ware that is most 
seen on railway platforms and at shops outside Lucknow are (1) Tarnished trays and 
vases, coloured in a brilliant style and ofben painted with the representation of a 
mosqne or one of the public buildings of Lucknow; (2) models of fruits and vegetables; 
and (3) the well-known Lncknow figures. The last two kinds are made by ka$gara 
as well as by a small number of Thakurs, while the oUier kinds of vesseb, glazed or 
nnglazed, are manufactored entirely by koagarB. The sale of the models and the figures 
is gradually increasing with the result that there has been a very remarkable depreciation 
in the quality of the art. Good specimens are still available if a special order is given and 
an adequate price is offered. The kaagara live in different parts of the city of Lucknow 
and I was unable to form an estimate of their numbers. They sell their ware whole- 
sale to dealers in tha bazar. There is considerable compatition amongst the dealers 
themselves and I think the kaagara manage to get a fair remooeration for their labours. 
There is no necessity for cheap credit for the workmen and the introduction of any 
improved system of sale does not seem feasible. 

210. The pottery of Khurja in Bulandshahr, of Babadui^rh in Meant and 
of the native state of Bampur ia practically the same in style. The ordinary 
red colour of the pottery is covered with a white enamel and is then painted 
in dark blue and turquoise. Other colours are also to be met with, specially green, 
claret and terracotta. In Khuija about fifteen families of Musalman iumkara 
manufacture coloured but naglazed pottery, the chief articles turned out being 
ehitama, common cups and saucers, plates and ornamented handis. There 
is no difficulty about the sale of this style of pottery. Only three or four 
families (all Musaimaos) manufacture ait pottery. The articles produced by them 
include vases, brackets, flower-pots, and floor tiles. The tiles I saw were very nicely 
baked and prettily coloured. The vases are Eometimes of enormous size and the 
potter has to resort to special contrivances to fashion them on the wheel. The potter 
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obtains kali milti from a particular tank ia the neighbourhood of the town. Aa 
at Chunar it is cardfully cleaned of all grit and made into a dough before use on the 
wheel. Practically no moulds are used at Khurja. Everything is modelled with the 
hand with the aid of a few potsherds. The glaze is given almost entirely with kdwh or 
ordiaary glass, and metallic substances. The painting and the figures are done by 
kamd^gars imported from Delhi and Meerut. I was told that the same system of 
the painting being entrusted to kamdngara obtains at Multan and Hala. Firewood ia 
used in the kilns at Khurja. The artisans told mc they had no difficulty in obtaining 
raw materials and the principal question is about sale. Some ware is taken to the 
different fairs in the division and Europjan gentlemen occasionally send orders. Since 
the closing of Messrs. Tellery's shop at Delhi there has been very little export to Europe. 
itiwvJM. 211. Iq Amroha (Moradabad) the potters are Hindus, some calling them- 

selves Thakurs, Most of them manufacture only ordinary domestic utensils. The 
industry of art pottery is practised by only six or seven families. Local clay is used. 
Moulds are employed for figures, brackets, etc., while cups, glasses, vases and similar 
articles are shaped by hand on the wheel. Lac is freely used for colouring. MetalUo 
glazes are employed but the potters are unwilling to give out their processes. The 
designs of the articles I saw in stock were with a few exceptions very crude and the 
colouring was bizarre. The special excellence of the Amroha pottery is its thinness. 
The brittle nature of the vessels makes them very difficult to pack, consequently the 
market ia circumscribed. The potters take their ware to neighbouring fairs like 
those at Kashipur and Meerut. There are no shops or agencies at Moradabad or 
Delhi. I was told that an art potter easily earned fifteen rupees a month. The 
number of ordinary potters at Amroha must be about two hundred. They earn 
ficora seven to eight rupees a month. 
B/swofl and I/*- 212. The pottery' industry at Biswan in Sitapur and at Utraula in Gonda has 

a very limited output. The articles mostly manufactured are gkarras, handis, 
flower-pots and other large vessels. The ornamentation consists of the painting of 
flowers and foliage on a dark groon ground. The painting work is done by kamdri' 
gars with considerable skill and the style is distinctly oriental. The number of 
kamdngars in both places is very small. Tho distance of the villages from the head- 
quarters of the district prevents the ware from being known more extensively than 
it is now. 

213. Considtjring the very small number of artisans engaged in the manufacture 
of superior pottery at each coDtro, it is very difficult to suggest any methods of 
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improvement for the induatry. The need for technological research for the glazes 
and colours has already been referred to and an expert may be able to suggest 
better or more economical kilns. There is further the question of improvement in 
the designs. Much has been done in this direction at the Jaipur School of Arts. 
Although training there is free I did not see a single pupil from these provinces in 
the pottery section at Jaipur. Unless the provincial school of designs is provided 
with a fully- equipped pottery department, some promising pupils may be sent with 
stipends to Jaipur by rotation from the different centres of our industry. Sale-rooms 
at diflferent large centres Uke Lucknow, Agra, Allahabad and Benares, conducted 
under the supervision of the Government or of local bodies, are likejy to place the 
prodncer in more direct touch with discriminating customers. Most of the art pottery 
is now produced in out-of-the-way places and persona desirous of securing good speci- 
mens do not know how to get them, A reduction of railway freights is also necessary 
to secure more extended markets for the outturn. Complaints on this point are to 
be heard at every centre of the industry in these provinces. That the complaints are 
well-founded is evident from the fact that the Amroha pottera take their wares to 
the fair at Meerut by bullock- cart instead of by rail. 

214. Provincial figures for the consumption of earthenware and porcelain are 
not available, but there is a growing taste in this direction among the higher and 
upper middle classes of Indians and there is also a targe market among resident 
Europeans and Anglo-Indians. The import figures for the whole of India are 

interesting : — 

Import* i» thoutand rmpttt. 

1901-OS. 1903-04. 1906-06. 19D7-0B. 

brthennM anl poToalain, (lolndiuB t>V^"B ■- ^^.^^- ^'^- ^M A22. 

A factory turning out earthenware at moderate prices woold therefore command a 

good market. 

But no occurrence of kaolin (china clay) has so far been reported in these 

provinces. The nearest places where the material may be obtainable are at Katraa in 

Hanbhum (on the grand chord line of the East Indian Bailway), Nawadih (also on 

the East Indian Railway in Bengal), Kulgadia (Birsiogpur pargana in the Panna 

state), and Kusumpur and other places near the Kutab Minar in the Delhi district. 

Regular prospecting is however necessary before the possibilities of these mines can 

be judged. If the deposits near the Eutab Minar are worth working, it would be 

possible to place the industry at Khurja on a thoroughly different basis. Two 

porcelain factories have in recent years been started in Bengal, They use kaolin 
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from tha MaDbhum district aod from the Sonthal parganas. I hare been informed 
that both these firms are doing good business. It baa also been suggested that 
the usar clay of the province could be used for " firing boxes " if not for earthenware. 
Technological Inquiry is required on the point. Qood firebricks are now made in 
Jubbulpore, and the glass fiutories of this province have obtained their requirements 
from there. 
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Chapter XV.-6lass. 

215. The indigenous glaas industry of the pTovince has boea divided b; Mr. 
Dobbs' into four braac^hes : (1) manufactuie of crude glass or kanch ; (2) mauufacture 
c£ glass bangles or chwia from the crude glass ; (3) manufactare of flasks, inkpots, 
etc., blown or moulded from crude glass ; (4) maunfactuie of lamp chimneys, vases, 
etc., from broken imported glass. 

216. Crude gla^ is mostly manufactured in the Doab between Meerut and 
Etawab, where reh is plentiful, and to a smaller extent in Fyzabad and Bas Bareli, 
where cheap fuel is obtainable in the hal.ul and dhak jungles. Firozabad in the 
Agra district is the principal centre of this industry as well as of the manufacture of 
bangles. The factories are usually situated in the heart of the usar tracts. The 
manufacturer is generally a Musalmanf who employs hired labour, also mostly Muaalmaii. 
The work is arduous and many artisans have their eyes affected after»a long coiirse 
of work. The wages are between four and six annas daily. The kilns and different 
prooeases are clearly explained in the excellent monograph of Mr. Dobba.^ Rek from 
the ttsar lands is the material chiefly used. It is a substance of uncertain composition, 
consisting of varj'ing proportions of the carbonates, sulphates and chloride of sodium 
with a large admixture of clay and sand. There are several methods of treating 
the rth, but its variable constituents render the results always uncertain. Nitre and 
sandstone are also utilised, especially to manufacture greenish glass. The fumacea 
differ a great deal in size. The smaller ones, with a capacity of fifty to a hundred 
maonds , are used only for making coloured glass, e.g. a rich blue. The commonest 
size holds eight hundred maunds while a furnace with a capacity of two thousand 
maunda is not unknown. The furnaces are constructed of sun-dried bricks, the cost 
of building varying from ten to fifty rupees. The same furnace serves two meltings 
and sometimes three. The fuel at present used consists of dried leaves, arkar, bajra 
and indigo stalk. The cost of manufacture of crude glass in a year of normal prices 
is about a mpee a maund. It s^lls at Be, 1-2-0 to Be. l-l-O a maund. The total 
quantity of this glass manufactured in these provinces has been roughly estimated 
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at two hondred tbouBaod maondfl. Its consamptioa is almost entirely limited to-the 
manafactiire of bangles, but a lair qoaDtity is also used for locally manufactured blown 
glass. 
Suga»»tlona ftof ^^"^^ ^^ chief difficulty of the industry in its present condition lies in the 

f>ruife gkum moAr- fnriaace. It is constructed only for wood fuel which is growing more ezpensire every 
year. Sometimes the .supply of fuel fails in the middle of a " melting." It will he 
a great advantage if the furnace could be so altered, e.g. by the provimon of gratings, 
as to permit the use of coal as a supplementary fuel. It may also be possible by 
improved methods of regulating the passive of air to raise the temperature of the 
furnace and thus reduce the time occupied in each melting. The glass now turned 
out from these furnaces is partially opaque. This is attributed to the quality of the 
reh and may also be due to the long time occupied in the melting process. So far as 
I am aware no regular examination or analysis of the r'h* used in indigenous glass 
manufacture or of the finished product has ever been made. Technological research 
is desirable on this point. It may be feasible to mix sand with the reh and mannfac< 
ture a supetiovvariety of glass. The small capitalists now engaged in the industry 
are well-to-do men and are anxious to adopt improved methods even if they involve 
larger capital expenditure. They realise that a better class of glass will have a readier 
market and command a higher price than the chwi glass now manufiutured by 
them. 
Btutal^ maklntt. ^^^' The most important branch of the indigenous industry is the manufacture 

of bangles. The home of this trade is also in the Doab districts from Meemt in the 
north to Eiawah and Mainpuri in the south, but smaller quantities are also ntanufac* 
tured in other localities, e.g. at Saharanpur, Budaun, Sultanpur and GItazipur. As in 
the crude glass industry, the business is usually carried on by a small capitalist who calls 
himself a Bhiehgar^ chvirihwr or manihar, while the workmen are paid piece wages. 
The better class of workmen earn from ten to fifteen rupees a month. A few of 
the most skilful operatives earn thirty to forty rupees a month. As in other 
trades boys have to learn for some time without wages. It is believed that nearly five 
hondred furnaces for bangle making are to be found within a fifty miles radius of 
Fiiozabad in the Agra district, and quite ten thousand operatives are employed in the 
industry. The procesees of the bangle makers are described in full by Mr. Dobbs. 
The furnaces have four to fourteen " staUs " each. An artisan works at each stall 
aided fay a boy assistant. In the manufacture of the inferior kinds of churi, there is 

■Amu tM*o «ii»l:M bioUici puipiMM, noltblT bf Dt. LetUur (im AlritHtonl Lsdm : funim). 
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veiy little diTision of labour, bnt the work ie divided tip where the more dmamental 
bangles are made. For instance at a furnace at Saharanpur I found one man meltine 
the crude glass and placing inaide it the coloured strips for ornamentation. A second 
operative then elongated the glass and out it into small biis. A third man rounded 
these pieces and shapedthem on a cooe-like wooden block. The larger furnaces melt 
all kinds of glass, while the smaller ones are fit for work with glass of low meltini; 
points. Formeriy only indigenous glass was used for bangle making, but in recent 
years there were large imports of block glass (in the shape of pressed salt cellars) from 
Belgium and other Europeui countries. The imported article was dearer, bnt was 
preferred on account of its superiority. Churi glass manufactured at the Bajpur and 
Ambala ketones, which has a lower melting point than imported crude glass, has to 
a great extent ousted the foreign article from the Firozabad market. The Bajpur 
factory has recently stopped work. The production of Ambala is estimated at about 
twenty-five thousand maunds a year. The bangle makers also uise to a small 
extent breken glass like soda-water bottles.^ For ornamentation, the glass chiefly used 
is imported frem the district round Canton in China. It comes in the shape of (I) 
an easily fusible white opaque glass, something like the white enamel of the flint glass 
makers of Europe ; (2) a transparent ruby glass, greenish yellow in colour, hut turning 
red on heating ; and (3) a bright spangled gold coloured opaque glass, looking very 
much like the gold stone of Central India. The price of the Chinese glass varies from 
twenty to forty rupees a maund, whereas the block glass of Indian factories sells 
from five to ten rupees a maund. The consumption of the Chinese glass for decorative 
purposes is steadily increasing. No attempt appears to have been made to produce 
this style of glass in India. The matter deserves the attention of factory owners. The 
retail trade in bangles is in the hands of dealers who purchase from the manufacturers 
and export the stock to all large towns in the provinces and also to Calcutta and other 
ports.. Some towns like Saharanpur and Jasrana in Haiopuri have a considerable 
reputation for the ornamented churis. 

219. The furnace of the bangle-maker like that of the glass manufacturer will 
admit of many improvements at a perhaps inconsiderable cost. So far as I know, 
wood fuel is at present used in all bangle making furnaces. They should be so 
modified as to be able to bum coal, which is now lu the Doab districts a cheaper fuel 
than wood. It may also be possible with some modifications in the arrangements for 
the regulation of air to produce a higher temperature in the bangle maker's furnace, 
thus permitting the use of glass of h^h melting point which is as a ntle cheaper than 
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easily fusible glass. I^be proper regulation of air may lead to an economy in the 
consamption of fuel There is alao a considerable strain imposed on the efficiency of 
the furnaces by the present system of work. They are worked for twelve to twenty-four 
hours at a stretch with the same batch of operatives and then closed for twenty-four 
hours. The heating of the furnaces costs a great deal, and the frequent changes in 
temperature damage the furnace. A system of shifts of eight to ten honre each could 
easily be introduced and the foniace worked continuously. I saw an arrangement of 
this sort actually in force at Saharanpur and Nagina. The furnaces in use are as a 
rule lacking in annealing arrangements, and this improvement could he effected with- 
out much trouble. There is no attempt to regulate the heat in the fiimacea in 
accordance with the kind of glass being melted. Sometimes several varieties of glass 
are worked Bimultancouely at different stalls in the eame furnace. This is in all 
probability false economy. The bangle-makers are receptive of new ideaa They have 
introduced many new forms and colours in the industry. I think they will be glad 
to adopt structural moditications in the furnace and improved methods of working if 
they were told what to do by an expert. The whole subject requires considerable 
experimental work and research. I do not think much can be done by way of 
co-operation in the bangle industry. The great point is the manufacture of articles which 
will be able to compete with imported bangles in price and attractiveness. There is 
no question of durability in glass bangles. The dealers at present roam all over the 
country and any reguhir system of market pushing or travelling on the part of the 
manufacturers does not seem called for. 
Country bteitnt 220. The manufacture of blown and moulded articles out of country glass, 

e.g. Basks for pilgrims to carry Ganges water, is centred at Najibabad and Nagina in 
Bijnor. There are also small factories in the districts of Aligarh and Saharanpur. In 
Benares and Lucknow old broken imported glass (chiefly purchased from the railways) 
is remelted and blown into jars, lamp chimneys, vases and phiab. In Benares th^re is 
a small industry in the manufacture of tiklii (glass patches worn on the forehead by 
Hindu women). Small factories also exist at Dehra Dun, Saharanpur and Mcerut for 
the manufacture of lamp chimneys, glasses etc. &om old broken glass. The furnaces in 
Nagina and Najibabad are very similar to the bangle-maker's furnace, but have an 
annealing oven for each stall. The small furnaces at Dehra and Meerut possess only 
one annealing oven. In the Bijnor district there are now eighteen factories at Nagina, 
two at Najibabad, five or six at Eiratpur, a village eight miles from Kajibabad and a 
few at Dbampur. The factories at Nagina are worked on a semi-co-operative basis. 
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Each furnace has seveD stalls ; the artisan at each stall works on hia own. Fuel ia 
snpplied jointly. Other materials and the products are separate. The Musalman 
artisans refuse to teach men of other castes. No bangles are manufactured at these 
factories. The crude glass is generally imported from Sikandra Rao in the AHgarh 
district and costs a little more than two rupees per maund at Nagtna. The block glasa 
of Bajpur or Ambala or from foreign countries ia not found fusible at a sufficiently 
low temperature. Some old broken glass from the railways is also utilisal. The 
finished products consist of bottles of various sizes, used for keeping oil and drugs, 
and also phiats and inkstands. Some of the workmen have rough wooden moulds. 
I wa3 told at Nagioa that the number of glass-blowing factories is slowly rising. This 
is due to the very much increasing consumption of glass articles in the country. 
Local manufactuiers can now compete only with the lowest grades of imported goods, 
Tho' products of Ni^ina find their way to all parts of India. The glass-blowers of Nagina 
and Najibabad have considerable skill, and many of them have been employed at 
Ambala and Bajpur. Some of the arlisans turn out excellent articles in view of the 
primitive furnace at which they work. 

221. In the blown glass industry also the improvement of the furnace is the 
principal requirement. If a proper direct firing furnace could be devised costing not 
more tbaa one or two thousand rupees it will be a great boon to all branches of the 
indigenous glass industry of North India. Some of the richer sishgars can easily spend 
this amount on a good furnace, while the poorer men can combine to own a furnace as 
they already do at Nagina. I believe in Japan small furnaces are the rule and there 
also the blower usually works with glass manufactured at a diSerent factory. With an 
improved furnace our indigenous artisans will learn to utilise superior materials and to 
work at a higher temperature. The very difficult problem of the supply of skilled 
labour for large modern factories may also be solved in this manacr. In the Nagina 
glass bla,wing industry there seems to be room for the practice of more extended 
co-operation both in the purchase of materials and the sale of tinished goods. The 
individual sishgars who do not possess factories are now very indigent and utterly 
unable to bold their own against the dealers who buy their ware. The cost of 
transport of raw materials aA well as of the oattura is a very important matter in the 
glass industry. It will be referred to below. 

222. The consumption of imported glassware is daily increasing. Beads and 
false pearls for which there is a very great demand in this province are now entirely 
imported from Austria, France, Germany and Italy. Every Hindu married vomaa 
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wears glass, bangles. Those imported from Aastria aad to a small ezbeut from China 
and Qermany are so superior to the indigenoas article io fiaish and appearance that 
only the very poorest classes now wear the latter. With a rise in the stMidard of 
comfort and on increase in the purchasing power of agricultural commodities the sales 
of lampware, mirrors, window glass, table glass, etc., are going up by leaps and 
bounds. The provincial traffic returns do not show glassware under a separate head, 
but the following statistics relating to the whole of India will be found useful : — 
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223. It will therefore be readily seen that there is a very promising 'Opening in 
the country for well-managed glass factories utilising raw materials locally available. 
Factories had been started at Titagarh in Bengal and Ahmedabad in Bombay 
some years ago but did not succeed. It is not Decessary to discuss here the causes of 
their failure. Indian capitalists started a factory at Umballa in 1895 and obtained 
the services of an expert &om Austria. The Brst venture was not successful on 
accooBt of^ 

(1) the want of su£5cient fluid capital ; 

(2) inexperience of the requirements of the Indian climate regarding fomacee ; 

(3) the difficulty .of glass-blowing in the plains in the hot weather ; 

(4) difficulty in training skilled labour locally. 

The factory is now in the haads of a Punjabi capitalist, who has restricted operations 
for the present to the manufacture of churi glass only. I believe it is under its exist- 
ing management doing well and the proprietor has built an additional furnace. He 
hopes to manufacture higher grade glass as soon as the ehuri glass business is firmly 
eetablished and some glaas-bloweca are trained locally. A &ctOTy on alatger scale was 
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-working at Rajpur near Debm the last five or six years. The nominal capital was two 
and a half lahks, of which a lakh and three-qaarters had been paid up. Aboat half the 
shares are owned by Indiana. It haa three faroaces ; churi glass was the principal com- 
modity manufactured ; but chimneys, tumblers, glasses, etc., were also made on a (airly 
large scale, The products of the factory were quite decent in appearance and were 
cheaper than imported raticles. The Bajpur factory had naturally very heavy prelimi. 
naiy expenses to incur in the lirst few years, but on the results of 1906 it declared a 
dividend of 4 per cent. Since then the want of working capital seriously crippled the 
business and the business management had aW unusual difSctdties. The factory 
stopped work in the rains of this year (1908) and I hear it is likely to change hands. 
A small factory was started with native capital at Sikandra Bao in Aligarh but suffered 
from the beginning &om (1) the want of fluid capital, (2) difSculties about raw mate- 
rials and (3) the lack of technical knowledge on the part of the management. This 
factory was closed within a few months of its inception. A factory with one furnace 
is DOW being built at Firozabad by some Hindu capitalists and the Gwalior State 
is constructing a glass factoiy at Morar. A few enterprising residents of Dehra Dun . 
are anxious to establish a factory at Doiwala, a railway statical on the Song river in the 
valley of the Dun, but are handicapped for the want of a skilled engineer to build the 
fomace. I have also seen the prospectus issued by a syndicate of capitalists belonging 
to these provinces for the establishment of a glass factory in the district of Sfanbhnm 
in Bengal, where coal and quartz sand are available at cheap ratee and labonr is not 
veiy dear. 

324. The furnaces built at the modem factories in North India are not quite up to 
date from the scientific point of view. Noneof them use water gas, The furnaces origin- motfvm fUcttorfe*. 
allyxjonstnicted at Ambala and Bajpur by the Austrian expert, Mr, Kalua, are designed 
for the use of gas produced by the destructive distillation of coaL The other furnaces are 
all meant for direct firing with coal. These direct firing furnaces cost much less to build 
than' a gas furnace, but consume about twice the amount of coal required by the latter. 
The cost of manufacture is therefore larger and comparatively low temperatures only can 
be secured, Thus the range of manufactures is also limited. It is however possible that 
with the low, technical skill of the labour now available in the country direct firing 
furnaces are better suited to our circumstances than those of the most modem type. 
Apart fh>m coal, the chief ingredients of glass manufacture are sand, lime, alkalis and 
colouring materials. AH the factories in Northern India have hitherto used qCtartz sand 
obtained from the vicinity of the cantonments in Dehra Dun. Sand from other sonroea 
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has been tried but without success. I ha.Te been told that quartz sand can be obtained in 
the river beds in Agra and its neighbourhood. Limestone also is now obtained entirely 
from Dehra and burnt at the factories. The alkali used up to date in the factories 
has been sodium bicarbonate imported from England. With the ezceptiou of charcoal, 
which is utilised for amber glass pigment, all the colouring materials are also obtained 
from Europe. As regards labour, Austrian workmen had to be imported for Ambals 
as well as Bajpur and some Japanese artisans have also been employed from time to 
time. The glass-blowers of Nagina proved fairly apt pupils, but through a mistaken 
notion of their importance often gave almost as much trouble as the indentured arti- 
sans from Europe. Another great difficulty in the way of the factories has been 
the want of hight-r technical experience. All the factories have had serious initial 
trouble in this respect and the furnaces have as a rule cost much more to build than 
they should have done. Even now there is, so far as I know, no one in the country 
with sufficient experience in building an up-to-date furnace. 

225. It is evident that the establishment of a large modem glass factory in 
modern tactoH99. Korth India is beset with many difficulties. A preliminary technical survey is neces- 
sary in order to indicate to intending capitalists what are the best quarries in or near 
the provinces for sand and limestone. It is also desirable to ascertain whether the reh 
which is used by the indigenous glass manufacturers could by any possibility be used 
in modem works either for siUca or for alkali. These researches can only be carried 
out by technological experts under State patronage. With regard to alkalis I shall 
discuss in a following chapter the question of the local manufacture of caastic soda 
and sodium bicarbonate. The factories will probably find salt cake (Sodium* sulphate) 
6r economical substitute for sodium bicarbonate. It can perhaps be cheaply manufac> 
tured in India from common salt, the by-product being sold as bleaching powder, 
hydrochloric acid or ftrric chloride, all substances for which there is a good demand in 
this country. With the development of the mining and metal industries such as that 
of manganese it should be possible to manufacture in this country at least a portion 
of the colouring ingredients of glass. In discussing the improvements possible in the 
indigenous glass industry I have stated that a better furnace for the manufacture of 
country glass is likely to raise the skill of the artisans who will then be qualified to 
fill positions in the modern factories. Moreover, a very fair class of artisans could 
probably be obtained by regularly apprenticing at the Urge glass works youths 
trained at the technical classes in Eoorkee. Although the Eajpur factory has been 
closed, I think the AmbtUa factory may be willing to cmi loy a ftw such apprentices, 
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With regard to technical maaagement, my own opinion is that capitalists will find 
it tme economy to obtain a thoioagbly competent man from Europe co bnild fomacea 
as wall aa to work a factoiy, Indian youths idth scientific training ehonld be 
apprenticed at snch a factory and when they have acquired a tboroagh knowledge of 
local conditions should be sent to centres of glaaa manafactare in foreign countries to 
study the ^sterns in vogue there. 

226. As mentioned in a previoaa paragraph che coat of transpcM of the 
raw materials and of the finished articles is one of the chief problems iu the glass 
indostry. I think I am right in stating that a very lai^ quantity of crude glass is 
brought to this country as ballast in vessels coming from Antwerp and other conti- 
nental ports. Inland factories'in Europe also employ water carriage to a very large 
extent, especially over the Bbiue. Glass is thus landed at a much less cost at Calcutta 
or Bombay by continental shippers than can be done by factories in Korth India. 
The subject was discnssed at length in a separate note sabmitted to the Oovemmeot 
and is too technical for treatment here. 
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Chapter XVI.^j^kah's and Chemicals. 

Chlml atkalt $irom 227. The chief alkaline prodncts of these provinces are*— 

(1) saltpetre; 

(2) sajji mati; 

(3) refining at Bamnagar of borax imported across the frontier from Tibet ; 

the commercial name of this borax is tincal. 
I have been told that in recent years there has bean a considerable falling 
off in the volume of this industry, but have not been able to verify the 
information. 

(4) Glauber's salt or sodium sulphate, known as hhari namak. — This substance 

18 derived from rek either by solar evaporation or by artificial heat, the 
p-oceas being similar to that for the manufacture of crude saltpetre. 
The chief industrial use at present is in the preservation of hides for 
export. The khari of Behar is said to be purer and is consequently in 
greater demand. As the export of hides is continuously increasing, it is 
desirable that a technical expert should enquire whether any impxive- 
ments are possible in the local methods of manufacturing khari namak. 
It wae mentioned in the chapter on glass that sodium sulphate could be 
substituted for sodium bicarbonate in the manufacture of glass by 
modem methods. If technological research succeeds la separating a 
commercially pure sodium sulphate from reh, it will be a great 
advantage to the glass industiy. 

(5) limestone at the foot of the Himalayas.— Lime is required for buildings,, 

bleaching powder (e.g., in paper mills), calico printing, tanning, soap 
and candle works, etc. ■ The development of the glass industry is also 
likely to lead to an increased consumption of lime. As mentioned above 
the Dehra Dun and Kuraaun quarries are being worked now, 
(0) Kankar, used for roadmaking and manufacture of limo. — Block kankar 
found in some districts (e.^. Jaunpur) is useful for pitching round bridges, 
piers, &c. Ordinary kankar is to be found in most plains districts. In 
some places like Meerut, power is now utilised for the pulverisation of 
the kankar and the manufacture of lime out of it, 

• Btt pipn bj Sli Ototg* Will, Afrittlltral Ztifr, So. S ol IMS, 
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(7) Gypeum (c&lcium Eulpbata).— Its industrial uses are (1) to neutralize 
injurious alkalis, e.^. reA, and (2) for plaster of Paris. Deposits of gypenm 
have been reported in Dehra Dun, Kumaun and Qarhwal, but I do not 
think so far there has beea any regular prospecting. The Commissioner 
of Allahabad told me that a deposit of gypsum bad recently been found 
in the Hamirpnr district. 
228. Saltpetre is manufactured mostly from the nitrous soils in Ihe neighbour- 
hood of old inhabited sites. The methods of manufacture will be found fully described 
in the publications noted below.* In tho villages nitrous earth is scraped together 
and placed in a filter of straw and brushwood over which water is poured gently. The 
liquor thus obtained is boiled. The product is crude saltpetre mixed with common 
salt anctotber impurities. Theowneisof the refineries pnichase this crude saltpetre to 
manufacture out of it commercial saltpetre for export. In these refineries, some 
mother liquor is fiiBt of all formed by boiling old nitrous earth in water. The common 
salt deposited in this liquor is removed. Crude saltpetre is then mixed with the 
mother liquor, a sufficient quantity of water is added from time to time and the wholo 
mixture is boiled. The scum, which consists of saltpetre earth and common salt, is 
scraped out. The remaining liqour is then run into vats and allowed to cool and 
crystallise. The bye-product, common salt, is sold after the payment of duty, while the 
saltpetre is exported to Calcutta, whence it is sent out of the country mainly for the 
manufacture of gunpowder. The principal centres of the saltpetre indu^tiy in these 
provinces are in the Agra division. It is also carried on in the eastern districts bordering 
oh the Qanges. The largest number of factories is to be found in Famikhabad and 
Huttra, The crude saltpetre is manufactured by all classes of villagers, but in the 
east, men of the Lunia caste are chiefly engaged in it. The refineries are as a rule owned 
by Hindus who employ hired labour. I have not been able to estimate the number of 
persons engaged in the industry. The work is seasonal. The manufacturers of crude 
saltpetre are as a rule agriculturists. Sometimes thoy also go in for the manu- 
fiictnre of sajji. In 1906-07, fifty-five thousand maunds of saltpetre came into 
the provinces, mostly from the Punjab, for riie purposes of re-export. The total exports 
from these provinces in the same year amounted to one hundred and eighty thousand 
maunds valued at nearly fifteen lakhs of rupees. Practically all of it was shipped 

• 8h (I) WaH'i SiMimtrs tf Etommit FrodtctJ, toIiudi VI, piit II, piEU iS3. 
{ti Artids bj Ur. Aihton, J^riwUiriil iMigtr. no. 13 ot IMl). 
(9) AMkli bj Hr. D. Booper, ifrinUaral I^ir, no. a a( DOS. 
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from Calcutta. Very little saltpetre is now used in the coantry as a fertiliser owing 
to its high coat in companson with oilcakes.* An inTestigation into the processes of 
mannfactuie was made by the Agricultural department, but no practical measures for 
improrement were found feasible,t I am unable to make any suggestions with regard 
to this Lidustry. 

229. The extraction from the usar lands of sajji or aajji mati (a crude carbonate 
of soda largely mixed with sulphate of soda) is a iaiily important industry in the 
eastern districts and is gradually extending to the western districts. " The dkali is 
scraped off the ground and the salts disBoWed out ftom the soil and recovered by 
eTaporatioD."! Exact figures of outturn are not available, but I think the exporte to 
Calcutta and Bengal exceed fire lakhs of rupees in 'value. In the eastern districts the 
manufacture of sajji is in the hands of Lunias, who pay a royaJty to the owner of the 
land, A fair quantity of eajji is used in the provinces in the manufacture of country 
washing soap. So far as I am aware this is the principal use of the stuff in Bengal also. 

230. The question of the manufacture of caustic soda out of reA or of aajji 
has often been raised, but has never been properly investigated. The Lucknow 
paper mills for a time made soda out of reA, but gave np the attempt when the 
supply of reh in the immediate neighbourhood of the factory failed. Moreover the 
naper mills had no trained chemist, nor did they import requisite appliances. No 
unfovourable conclusion can therefore be drawn from their failure, Messrs. Bronner 
Mond & Co. sent a representative a few years ago to examine the ^kali lands of 
the iffovince, but took no further steps. As this firm has at present jnwjticaUy a 
monopcJy of the supply of caustic soda and other soda compounds in Northern India 
their inaction is not to be wondered at. Caustic soda is now required for all chemical 
industries. In is also in use in the manufacture of soap and. paper, in refining oils, 
in spinning and weaving mills, and in leather tanning and curing— all growing 
industries in this province. Large stocks of caustic soda will be abo required to 
extract aluminium from the deposits in the peninsula and Burma. § If the glasa 
industry is to be developed, large quantities of sodium bicarbonate or sulphate are 
likely to be wanted. SuppUes of pure sodium sulphate are also required for the 
hide exporting business. In the circumstances an effort should be made to manufao- 
tuie the alkalis locally. The Government may either direct researches to bo made 
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OQ a proper scale for the tuaDufactnre of soda oat of reh and aajji or grant special 
iacilities to capitaUsts to utilize the electrolytic method of manufacturing caustic soda 
and bleaching powder out of common salt. Bleaching powder is also in great demand 
now in various industries in the country and both products of the electrolytic process 
will therefore be saleable. If waterpowor is not available for the economical working 
of the electrolytic method, either the L3blanc or the Ammonia soda process may per- 
haps be found suitable. I have been told by more than one capitalist that they would 
&voaiabIy conmder the question of a soda fa'^tory if the Government granted a rebate 
of the duty on the common salt that would be used for the manufacture of soda and 
bleaching powder. I do not think this concession would involve any serious financial 
loss. A rebate is already granted by Government on salt used in several commercial 
{ffocesses. With regard to the potassinm alkalis I do not know of any deposits in 
the country, and I am doubtful whether it could be locally recovered from wood ashes 
cheaply enough to compete with the imported potassium carbonate, (The latter I 
believe is now obtained almost entirely from tho potassium chloride deposits in Stass- 
furt in Germany.) This again is a matter for research by technological experts. 

231. The only chemical works in the province belong to Messrs. Waldie & Co., 0ther eh9Htloal 
who have a good business at Cawnpore and supply chemicals to the local mills and 
factories. Their principal factory is at Eonnagar near Calcutta. I am unable to 
say whether they obtain any of their raw materials locally. A sulphuric acid fac- 
tory was established at Cawnpore a few years ago, but I am told the owners came 
to an arrangement with Messrs. Waldie & Co. and ceased operations. In Benares, 
sulphuric acid is manufactured on a small scale with imported sulphur, the processes 
employed being exceedingly crude. The product has a sale amongst the metal 
manufacturers of Benares, 

232. The import of medicinal drugs into the province amounted to nearly Pro»p0Ot» of th» 
fifteen lakhs of rupees in 1906-07. The consumption is likely to develop very fast 
with the ascendancy of the European system of medicine in the country. I^rgo 
quantities of chemicals are also required for the mills, the number of which is increas- 
ing every year. The chief diiBculty about the establishment of chemical works in the 
provinces is, I believe, the want of sulphur and alkalis. The establishment of a caustic 
soda factory has been suggested above. The queation of finding a market for sulphur 
is engag^g the attention of the Gsological department in connection with the problem 
of working the mines of copper pyrites, ilie establishmont of the Tata Iron Works on 
the Bengal Nagpur Railway may perhaps solve the probbm to a certain extent. Until 
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snlpfaur can be obtmned locally, Bulphuric acid may be maanfactared £rom sulphur 
imported from Sicily or Java. Messrs. Waldie & Co. manufacture sulphuric acid at 
Kouuagar in Bengal. Sulphuric acid ia now also being manufactured by the Bengal 
Chemical and Pbarmacentical Works in Calcutta. The last-named factory has been 
established with Indian capital and is entirely managed by science graduates of 
Calcutta. In Bombay also there are one or two firms manufacturing drugs and 
chemicals out of raw materials locally obtainable. ' It ia to be hoped that ^milar 
enterprise will be displayed by the graduates in science of the Allahabad University. 
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Chapter XVII.— ^airy J?roduce. 

2S3. The mannfactare otghi^s an important induBtry ia the Meerut, Agra 
and Allahabad diTisions and especially in Bundelkband, where it ia one of the main 
resotuces of the agriculturist. The country process of making ghi is to boil the milk 
and then add sour curd to it. The butter is obtained by churning. It is then clarified 
over a fire until th3 water evaporates and the curd is precipitated below. Nearly 
all cultivators and farmers keep some milch-cattle, but the industry is mainly 
in the hands of Abirs or professional cow keepers all over the provinces. Bu€^o milk 
is utilised much more than cowa' milk for the manufacture otgki. Dealers purchase 
the ghi from the Ahirs in the villages and sell in tbe larger towns and also export out 
of the provinces. A groat deal of adulteration is resorted lo by onscmpulous dealers, 
especially in the ghi for export. 

234. Tbe Provincial traffic figures for^Ai were as below in 1905-06 : — 



Pxporti ID 



Import* in 
thoniftiid mftund*. 



Allfthtbad 

B«iwTei kiidQonlibpnr ... 

Itabilkhtnd mnd Kainauii.„ 

Oadh 



MWHlfdOlur* 

ghi. 



Tratllolnal*l> 



Total 
Tilutd 



BSt bkhi. 



The imports come mosily from Bajputana and -Central India, while the bulk, 
of the export goes to Bengal and Calcutta and a small quantity to Bombay, Punjab 
and Karachi. 

These figures do not iucmde the traffic from ouo division to another in the 
provinces. 

235. It will be seen that Bohilkband and Oudh produce hardly suEBcient ghi 
for their own needs. The question in those tracts is mainly one of cattle-breeding 
and grazing.* Perhaps something may be done by co-operation between the Agricul- 
tural, Veterinary, and Forest departments, especially in the newly opened out parts of 

*BwpaF«ntT Hr.HtdlmtbllaHbolBAnliib.SbRlMiillnttii.JfrtniUMiiIIMfar, DM. U uidUDtieH. AIM 
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Kheri. The proceaaes of ghi mannfactaye in Bundelkhaad were investigated by the 
Pepnty Director of Agriculture a few years ago. I understood from him that his 
iaqairies had reference mainly to the cleanliueas of the methods employed. He found 
the average quality of Bundelkhand ^^i was good and the indigenous methods were 
clean, hut at the time he was not in a position to make any experiments to ascertain 
whether the gvantity could be increased by improved processes. The sales are at 
present effected through the agency of middlemen, and it is probable that production 
would be cheapened and better prices obtained if large creameries were started and 
the small manufacturers adopted co-operativo methods. Further inquiry by agricul- 
tural experts is desirable on these points. Evon with the indigenous processes it is 
probable that a small capitalist manufacturing good gki will earn decent profits by 
Belling it in the towns where pure and wholesome ghi is now very difficult to 
obtain. 
*Mry 236. The adoption of modern dairy methods is likely to enhance considerably 

the profits of such a business. " In ghi making (by the country proc^a) we get only 
two products, VIZ. ghi and mattha (or buttermilk) which is of a low value for aale. 
According to the improved European methods the cream which the separator takes 
out of the milk contains all the ghi and the separated milk contains all that ia required 
for drinking purposes and for use in making curds and cheeses and also sweetmeats. 
The cream being only about a twehlb part of the whole not only reduces the labour 
in dealing with it, but reduces the cost of fuel in making the ghi. The milk being 
taken away reduces the curd in the ghi and thns improves the quality. Under the 
ordinary system it is difficult to manage any quantity of milk in the hot season, bnt 
by means of the separator the difficulties are at once overcome ; the cream being 
taken away from the milk as soon as it comes from the cattle places the products 
absolutely under control. The cream can be kept and ripened fw butter and ghi 
making and the separated milk is suitable for drinking purposes."* Prolonged 
experiments and analyses have shown that the milk of both cows and bufiWoes yields 
more butter with modem appliances than in the indigenous process. The results 
are not equally good for cheese, but this does not signify very much as the consump- 
tion of cheese is very limited in this countiy. The experience of the dairy main- 
tained by the Government for a little time at the Lucknow jail proved that there waa a 
good demand for the separated milk. 

• "TbeD>liTliiilii>trjlnthannlMFioTlni!M''bTlliiSij7ldHa3dn ol Um Deputmenl ol Airlvoltnr^ UulM 
(Ftonedliigi d1 tlw ODofflclil Indnitriil Confemiceiit Lnckpow, Uirch, IVOB.) 
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237. The best knovn dairy* in the provmce is that of Mr. Eeventer at AUgarfa. 
The owner was first employed by the Government of Bombay, and when private 
dairies were established at Bombay and Poona, was placed in charge of two dairies 
. at Aligarh and Lncknow by this Govemment. He sabseqnently acquired the dairy 
at Aligarh. The buainese, I believe, is doing very well, the principal markets being 
fonnd at Calcutta and Bombay. The Aligarh dairy is now unable to supply casual 
customers in this province. Two or three smaller dairies have been started at Aligarh 
and there are a few at other stations. The obstacles to the expansion of the industry 
are (1) the contracted milk supply owing to a decrease in area of grazing-grounds and 
(2) the competition of the dairies establiehed by the military authorities at the canton- 
ment stations. Whether the military dairies are justified in supplying private customers 
is a question that has often been raised. The first point, on the other hand, is an 
agricultural on^ and is being studied by the department. The demand for good dairy 
products is daily increasing and with the development of railways and postal fadUties 
there appears to be room for economically managed dairies. In spite of the existence 
of a military duiy farm at Lucknow, that city has two saccessfnl private dairies. 
A small business can be started with a capital of a few thoasand rupees. The capital 
required will be oven leas if the owner can secure an adequate snjiply of good milk 
from the A h i r s of the locality. This is aa industry well adapted for educated and 
enterprising cadets of the landholding classes. 
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Chapter XVIII,— Soaps qnd perfumes. 

Oountry ^hohlt' 238. Tlie manufactare of connCry dAo&tV soap ia carried on in all laige towns, 

••■''• Ttere is practically no foreign competition. The chief materials are mahua oil, tallow, 

fajji, lime and rth, all obtainable la the province. Fatebpar, where the industry was 
in a flourishing condition at one time, has lost all its export bnsiness now. Mahua 
oil, reA and aajji are the ingredients mostly used at Fatebpur and all theae materials 
are to be had in abundance locally. The exports used formerly to go to Bengal, bat 
factories manufacturing dhahis' soap have now been established in Calcutta and 
Dacca. I think those factories get tallow fairly cheap in Bengal nowadays, and aajji 
can be had from the Benares division and Behar. In Fatehpur there are now only 
two or three families of soap makers, and their business is exclusively local. It seems 
that the only way in which the industry in dhoh\»' Eoap conld be developed and 
organised would be by cheapening the cost of the raw materials. Mahua seed, as has 
. been mentioned in the chapter on oils, is obtainable in large quantities in Bundelkband. 
Small plants .using oil-engines Bhould crush the seed at a much lower cost than bullock- 
Tatlpw. power mills. The process of tallow manufacture at present practised would admit 

of much improvement. The slaughter-houses at all the chief towns, especially 
Mnhammadan centres and cantonments, yield a considerable quantity of taUow (or bullock 
and mutton fat). The industry of meltiog tallow could be easily organised in places 
like Meemt, Lncknow, Agra and Cawnpore. Clean and up-to-date appliances shonld be 
used. They will not only increase the yield of tallow obtained, but mitigate the usual 
insanitary conditions of country tallow factories. * Several types of modem melting pans 
can be worked without the use of power, or complicated machinery. The tallow indostry 
merits the attention of enterprising Mnsalman capitalists. The demand for tallow in 
European countries is very large, and veiy fair prices are paid for clean and superior 
varieties. To prevent misapprehension it may be noted that tallow is not an essential 
ingredient of dkohii' soap. I have been tuM that large quantities of dhobia' soap are 
manufactured at Delhi, Ajmer and Amritsar, the principal materials used being tajji, 
lime and mustard-oil. Even at Fatehpur I came across a man who made dhohW soap 
without tallow. He claimed that bis soap made the cloth wash much whiter than 
tallow soap. At a place called Lawar in the interior of the district of Gorakbpnr a 

•llMelliitlonafthtdI9MntklBdiotFl«iilf(iTmiltln[lit will b* lonsd In A>dtf Jafnol Aft Mi 01l( (loatali 
>daCa.). 
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large qnanti^ of soap is maniifactaied by a fev Musalman capitalists for export Co 
Nepal. The materials used are khari (Qlauber's salt), lalloT aad maAua oil, I iras 
unable to got any details of the manufEicture or sale. 

239, In some of the towns in these provinces, toilet soaps are made in small Tottmt aoajM by 
quantities by what is known as " the cold proceas."* I found two such factories at 
Meerut and one at Muttra. Tallow is not used in the composition of these " pxvitra " 
or pure soaps. The principal materials are cocoanut oil (imported from Bombay or 
Bonth India), castor oil (obtained locally), aajji and lime. The soaps are perfumed with 
khaekhaa and other varieties of country tlr. No boiling is necessary in the country 
process in Indian temperatures. The oils are mixed in a pan and warmed and the 
alkali lyo (sajji and lime) is allowed to run into the mixture, which is continually stirred. 
The whola mixture thickens inta soap, ia kept for several days in frames and is after- 
wards cut up in the form of tablets. The process is very simple and no elaborate 
machinery is required, " Pai'ilra " soaps are however in request only amongst ortho- 
dox Hindus, and I was informed that the trade was not in a. very flourishing condition. 
The factories are very small, and they mnst find it difficult with their limited output 

' to compete with machine-made soap. 

240. The largest soap factory in the provinces belongs to the North- West 
Soap Company at Meerut, It was originally started in 1879 and became a limited 
company in the following year. It has now a working capital of over nine lakhs and 
extensive premises in Meerut and Calcutta, employing about 500 bands and turning 
out a large quantity of soap and candles and miscellaneoas articles. The factory at 
Meerut is much smaller than the Calcutta branch of the business. In 1907, it 
employed about sixty bauds daily. With regard to raw materials, the Meerut factory 
purchases tallow from contractors who obtain it from the large cantonments in the 
provinces. Linseed and castor oils are used la large quantities. These are also sup- 
plied by contractors from various parts of the provinces, Mnstard and cocoanut oils 
are also utilis3d. The latter has oftan to be imported from outside the provinces. 
For the manufacture of the lower grades of soap the factory purchases resin from the 
Forest department at Bhowali or Chakrata. Local resin has not so far been found 
sufficiently good for the higher grades of soap, and the fastory has to import some 
American resin. Alkalis and chemicals such as caustic soda, potash and barium car- 
bonate have all to bo import3d from Europ3. This fact emphasises the necessity of 
tho establishment of alkali manufacture in tho country, referred to in a jw>evious 

■ BMBanl'iff»r(,t>*I<*M6>lMi. (Landon; Scott, Gieomwgod k Co., 1S07). 
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chapter. For the manufactare of candles, BCeaiin aad wax are the principal materials. 
The wax is imported from Europe and the stearin is manufactnred by the company 
in its own plant in Calcutta. The extent to which ao industry in the country is now 
dependent on foreign products for suhsidiaiy requii'ements is illustrated by the /act that 
the North- West Soap Company has to import all the cardboard and lacepaper for its 
paper boxes, and also imports ready-made pieces of wood for its packing-cases. The 
on^ other soap factory in the provinces using machinery and mo<.1em njethods is the 
Kaiser Soap Factory belonging to an Indian gentleman at Cawnpore, This bctory 
turns out soaps as well as lerfumes. The business is on a comparatively small scale. 
The proprietor told me he obtained all his materials locally except alkaUs. His 
chief market is in Bombay and Madras. 

IVoajMOt* of thm 241. The use of toilet and bar soaps is rapidly extending among the middle 

*'****' "'• classes in the provinces. The capital required for small factories is not large, and 

the raw materials with the exception of the better classes of alkalis are mostly 
obtainable in the provinces. The prospects of the industry will of course be very 
much brighter if (1) the methods for melting tallow are improved ; (2) ths price of 
oils is teduced by the extended employment of small power plants ; and (3) alkali^ 
are manufactured locally and sold at reasonable prices. Even under present condi- 
tions soap factories will pay if properiy financed and organised. Within the last 
few years several small soap factories have been established in Bengal uid most of 
them are reported to be getting on well. The soap industry should afford 
an opening for enterprising science graduates of these provinces who can command 
a small capital. A large business can easily be built up from very humble beginnings. 
It may be mentioned here that a respectable fiutory will not have much difficulty in 
obtaining a rebate of duty on the common salt used in tho manufacture. It has 
been represented that the present method of making spirits of wine unfit ibr human 
ctmsumption gives it an unpleasant smell, and renders difficult its use for transparent 
■Boaps. The matter is under the consideration of the Excise authorities, 

Crtenf of ih9 ' 2*^' ^ perfumes and essential oils the chief branches of the provincial industry 



jMrftfm* inOuatry, 



(1) rose water ; 

(2) ottos of various kinds ; 

(3) beta and chameLi oil ; 

(4) khaskkas ; 



(6) fragrant sesame or til oil ; 

(6) sandal oil ; 

(7) turpentine oil ; 

(8) ajwain water ; 



(9) keora or scr«.wpine csseAce. 
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Bose-water is manufactured in large quantities la Qliazipnr, Jaanpnr, Lnckoow, 
Eanauj, Aligarh and Budaun. The roaes of the eastern districts are more fragrant, 
but the7 are cheaper and grow more luxuriantly in the canal-irrigated tracts. ■ Otto 
or itr of various kinds is made frtjm roses, khaakhas, bela, ckameli, henna and other 
perfumes in Ghazipur, Jaunpur and Lucknow, The methods everywhere are prim:- 
tive and double distillation is not always che rule. Sandal oil is now usually the basis. 
Deodorised mineral oil is also finding favour as a medium. Khaakkaa grows best in the 
Doab countty and perfumes are made from it in Lucknow, Cawnpore and Aligarh. 
TU or sesame is an important oil-seed crop in Bundelkhand and some districts in 
Meerut and Bohilkhand divisions. Large quantities are imported to Jaunpur and 
Eanauj. Bela and chameli (jasmine) oil is manufactured from tU by a crude process of 
enfleurage. Plain til oil is also pressed to an increasing extent and -exported to Cal- 
cutta and Bombay for the manufacture of medicated hair oils now much in demand in 
the cotmtry. The sandal oil industry is in the handj of a few capitalists at Kanauj, who 
get the wood from Mysore and Coorg. The turpentine oil industry will be described in 
the chapter on " Lac and Varnishes." Keora water (screwpine) is manufactured mostly 
at Jaunpur. Mr. D, Hooper" says that this perfume is much sought after by European 
distillers, but the samples of oil placed on the market are usually obtained by steepmg 
the blossoms in sesame oil, which destroys all the honey-like character of the true 
odour. Ajwain (seeds of Carum eopticttm) water is manufactured by all native 
dru^;ist3 for medicinal purposes. All these perfumes and essential oils command a 
market all over India. 

242. As already mentioned, Qhazipur, Jaunpur and Eanauj in Farruktiabad are System at QhOMh 
the principal centres of the perfume industry. In Ghaaipur the chief products are rose- 
water and rose itr. In Jaunpur thti manufacturers go in more largely for the various 
oils with til or sesamum as the basis. Roses are cultivated all round the town of 
Ghazipur by ordinary cultivators who take advances from the manufacturers. Some* 
times the latter cultivates a number of fields by his own agency. The roses are gathered 
between the beginning of March and the middle of ApriL They are always sold by 
nnmbcr, the price varying in normal years from seventy-five to one hundred and ten 
rupees pur hundred thousand. From the data courteously supplied by Mr. G, K. Fox of 
Ghaaipur of a small area experimentally cultivated by him in roses, it appears that the 
annual value of the produce easily covers ordinaiy expenses, but in a year of draught 
or if the winter has been very wet, the yield is not sufficient to pay a somewhat high 



pur and t/aunpur. 
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lent in additiou to the cost of digging and pruning. At present there are ffreat 
fluctnations in the quantity of the prodace and the local system of pruning seems to be 
&alty. The manofactarer of roae-water sets np stills of the type to be found in old- 
foshioued country liquor distilleriea. The boiling pans are often hired by the manufac- 
turer for the season, and he gets them tinned for the occasion. The condenser has no 
worm in it. The pipe connecting the boiler and the condenser is made of bamboos 
tightened with rope. Wood is used for fuel in Qhazipiir. In Jaunpur some cowdung 
cakes are also utilised. The process of distillation goes on &om the moming till 
evening. After the distillation is complete the product is allowed to stand and the otto 
or oil which rises to the top is skimmed with the hand. The same process is followed in 
the second and subq^uent distillations. Six distillations are as much as is done for 
ordinary purposes. For ordinary otto (not the pure oil or otto of rose), a mndal oil 
base is used. Veiy little simdalivood is distilled either in Jaunpur or Qhaxipur. The 
oil is imported from Kanauj, The principal firm of Ghazipur gets tandal wood from 
Calcutta and disdls oil sufficient for its own needs. Very little rose-water is manu- 
factured in Jaunpur as the soil of the latter place is not so well adapted for the cultivation 
of loses. Some Jaunpur firms import roses every morning by rail from Benareft. 
For the perfumed oil industry of Jaunpur, ckamtli and btla arc cultivated in much 
ibs same way as roses. The season for bela is from April to June and for ckamdi 
it is June and July. The til or sesamum is imported from EarwJ and other places in 
Bundelkhand and also from Moradabad aad Chandausi. It is first thoroughly washed 
and dried. Then it is spread out on the floor in layers with intervening layers of freshly- 
[Audced flowers (bela or ehameli)- After a few hours the flowers are changed. 
Sometimes the same flowers are agtun spread out over a different lot of tU, in order to 
get all the fragrance out of them. The proportion of flowers to til is usually one to 
five by weight. The oil-seed is treated in this manner from a fortnight to a month, 
according to the quality of oil wanted. When this crude process of enfleurage is 
complete, some plain sesamum oil is sprinkled over the fragrant til oud the oil is 
fressed out in an ordinary bullock-driven ghdnt or press. The tdia of the town bring 
their own presses and bulls to the factory and are paid piece wages in addition to the 
cake whidi they utiUse as cattle food. The oil is then strained and bottled. Bela 
and ehameli Ur is manufactured in the same way a? rose ilr, a sandal oil basis being 
' used. For the manufacture of /;Bora-water the same processes arc in vogue as for rose- 
water. The season for keora flowers is August and September. Old-fashioned mer- 
chants bottle the manufactured perfume in gla^ karoAas or phials blown locally ia 
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. one or two small fiutories by Manihars. Old spirit and beer bottles are now coming 
into faahion. There aio three or four large and ten or twelve small tirma in Ohaupnr 
and about the eBme number in Jannpnr. The trade ia in the bands mostly of Hindn 

. gandhia ; but a few Mosalman capitalists aie also engf4|;ed in It. The labourers come 
from all castes, and a fair number of women find employment in tho industry. The 
smaller factories work only during particular seasons, but the larger iactcawa are open 
all round the year, treating roses, bela$ and ehamdis by turn ; the fragrant tU ia kept 
in stock in sacks to be distilled when no freah Sowers are coming in. The products of 
Jaunpur and Ghazipur are sold mostly in Beagal and Behar and a little finds its way to 
the Punjab and Rajputana. Some fragrant oil also goes to Bombay and Madran ; but 
roee-water has no chance in western India owing to the competition of Persian roee- 
water, the aea-ficeight from Persia to Bombay being much lower than the railway freight 
from Qhasipur to that port. Sales ore as a rule efifected by local firms wholesale to 
the dealers in the consuming areas. 

243. The town of Kananj in Famikhabad has within recent times built up a 
very large industry in essential oils and perfumes. The sandal oil industry is pecu- 
liar to Kananj, About five or six capitalists import the wood* from Mysore aad 
Coorg and sell ii) small quantities to local distillers who are mostly Julahas. Some- 
times the capitalist makes over the wood and stipulates for the return of a certain 
quantity of oil. Owing to the deamess and scarcity of wood fuel at Eanauj it is more 
profitable for the Julahas to take the $andal wood to places where fdel ia cheap. Urns 
colonies of Kananj Julahas go out every season to Qola Gokarannath in Eheri, Uanka- 
pur in Qonda, Bahraich and other convenient centree in the TaraL The distilled oil is 
brought back to Eanauj and purchased by the large dealers and other perfume manu- 
focturers. The former export the oil to Bombay, whence I believe some portion goes 
abroad. A number of stills are worked in Kananj itself. The process of distillation 
is very umilar to that of rose-water. The wood is converted into filings by means of 
a large iron instroment and the filings are boiled in a copper pan which has been 

.pieviously tinned. The distillate is received in a condenser which has no worm in it, 
A big pan takes several days to distil completely. The refuse wood is used for fuel. 
The processes of the manufacture of rose-water, otto and fh^psnt oils are exactly 

.the same in Kanauj as at Jaunpur and Qhazipur. About ten large firms and thirty 
smaller ones are eng^ed in the industry at Kanauj. The soil round Kanauj is not 
very good for roaes and jasmine, and the want of irrigation is very keenly felt. Rose 
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ctiltdTation pays much beEter in tEe Aligarb district and many Kanauj men go out to 

. Hatbxas, Sikandra Bao and Barwana in the Aligarh district and also to Bilhaur in the 

: Cawnpore district to distil roses there. .They dispose of the water locally or bring 
it to Eaoauj. Similarly there is not much cultivation of keora or screw- 

. pine .in Kananj. The perfumers of Kanauj migrate for the season to Hyder- 
abad in the Deccan and distil iS;eora-water there. A number of Eanauj men also 
visit ' the Central Provinces and Berar every year and distil lemongraas oil 
there. The oil is either exported direct to Bombay or brought over to Eanauj, 
which is the chief distributing centre for North India. The glass flasks used 
at Kanauj are imported from Nagina, The" small leather flasks are mado locally, A 

. subsidiary industry at Kanauj is the manufacture of small wooden boxes to keep 
perfumes, known as itrdans. Carpenters are employed to make the boxes which 

. are stocked by the vendors of perfume. The workmen in the perfume industry are 
recruited from all castes, both Hindus and Musalmans. The owners of the firms are 
-mostly Banias and Kalwars, The principal firms have shops or offices in.Calcutta, 
where most of the rose-water is sent. A large amount of business is transacted in 
small parcels despatched by postal and railway parcel. The valae of the scent 

. industry at Kanauj cannot be less than seven or eight lakhs a year. 
Forolgn oompeil- 244. From the inquiries made by me at the various centres of the perfume 

industry'and also in the principal markets of the provinces and in Calcutta it seemed 
that the business was on the whole expanding. With the growing prosperity of the 

•people, the demand for perfumes is much larger than it was thirty years ago, and but 
for the competition of imported manufactures, the dealers and workmen of these 

-provinces would have made immense profits. The rivalry vrilh imported goods is 
however daily getting keener. Prices have to be reduced and the profits and wages 
in the indigenous industry are both kept very low. Until very recently only imported 
spirit perfumes like lavender-water and eau-de-cologne had a large sale in the Indian 
markets. But there have now come into the market ottos manufactured in Qer- 
.many by the synthetic process with a scent closely resembling the ottos of this province. 
X found QermaQ ottos on sale even by some of the perfume-vendors in Kanauj. The 
imported perfumes are " softer " than those of this country. They also volatilize 
much more quickly and impart the odour to a larger area than local perfumes. 
These qualities recommend them to men of the " new style." The competition 
of the . German ottos has not yet assumed very serious proportions, but should 
serve as, a warning to native manufacturers to set their house in .order. The 
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uitrodaction of ap-to-daie methods aad processes* is very desirable. Perfumes hare 
also to be presented to customers ia attractive bottles and cases. This is a point which 
has not yet received sufficient recognition from manufacturers in these provinces, 
although a few Calcutta firms have adopted such expedients. In the indigenous processes 
themselves mauy improvements can be easily efiected. The furnaces should be pro- 
vided with flues for the regulation of air and should be adapted for the utilisation of 
coal as fuel. In all plains districts now, wood fuel is becoming scarce and expensive. 
I think economy of fuel will also be secured by embedding the boiUng pan in a brick 
wall instead of leaving it exposed to the air as now. The condenser diould undoubtedly 
be provided with a worm. Instead of the bamboo pipe between the boiler and the 
condenser, a glass or metal pipe will probably be an improvement. The condenser is 
now placed in a common earthen vessel containing water. This water is not changed 
as h^qaeatly as it should be. If the condenser could be immersed in running water 
the results will probably be much more satisfactory. Some mechanical means should 
be adopted for separating the otto from the ros&-water. The water could probably 
be drawn off by means of a stopcock at the bottom of the condenser. The {ffesent 
methods of enfieurage adopted for impregnating til with scent are Teiy crude. Tech- 
nological research is needed to ascertain whether the Eastern of enfieurage adopted with 
lard in Southern France could not be so altered for the purposes of this country as to 
Bubetirate til (either crushed or nocrushed) for lard. As mentioned above a real 
essential oil of keora will find u European market which the present otto in sandal oil 
doea not. All these suggestions would require careful experiment in order to ascer- 
tain whether they are economically sound. The men at present engaged in the 
perfume industry have a good deal of enterprise, but "do not possess the requisite 
. knowledge or trailing. For instance one manufacturer at Kanauj tried a worm in a 
condenser, but failed because the worm was not properly constructed. Other men have 
told mo that they would gladly manufacture spirit perfumes if they knew how to. 
The obvious method of improvement is for a young man with some education 
to acquire a thorough working knowledge of the actual conditions of the local industry 
and then to jnroceed to Eorope to study improved methods and processes, I would ' 
also recommend experiments by the agricultural department in the cultivation of the 
flowers most used for the local manufacture of perfumes. Better advertisement of 
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their goods is likely to enlarge the m^ket of conntry perfume vendors. A system 
of commiasioDs will probahly induce respectable shopkeepers in all towns to stock 
them. It is difBcult to procure countij-made perfumes in the smaller towns nowadays. 
The subject of railway freights as they affect the industry in soaps and perfumes has 
been dealt with in a separate report. 
Manutuotur^ of 24^< Besides those already mentioned it would be possible to manufacture other 

perfumes from raw materials arailable in -the provinces. Cassie flowers* (Aeacia 
farneeiana — Bilaiti balul) are abundant in the lower hills and tfao Tarai, and may be 
cultivated along with tea. Casaio pomade mado out of this flower is much used in 
European perfumery. A planter in Naini Tal used to prepare cassie pomade and send 
it to London, where it was highly valued. The trade was stopped by his death. An 
European gentleman has taken the lease of a forest of Acacia /arnesiana &ora the 
Balrampur estate in tho Gonda district. The residents of surrounding tracts also 
bring flowers to him. It is believed that about one thousand maunds of flowers are 
dealt with annually. I was unable to ascertain details about the local processes. The 
product is shipped abroad. I have been told that there are scattered plantations of 
the cassie tree in Government forests and that the tree can he easily grown. The 
matter may be studied by the Forest department. 

The essence of ckampa (Michelia cAomptwa), if properly prepared, would also 
command a good market. It is a common garden tree in the plains. 

Essences^ could also be manufactured from the following : — 

(1) Mesua fsnea or nagkesar. 

(2) Mimueops elengi — maulari. 

(3) Nyctanlkea arlortrietis—hnrsivghar. 

(4) Basils— (uisi. 

(5) Piper betel — pav. 
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Chapter XIX.— Xac, Varnish and J?ainfs. 

246. The magnitude of the las industry in tha proviaoea may be judged by the 
face that in 1905-06 the imports veighed 249 thouaand maunds and were valued at 
139 lakHs of rupees, while the exports amounted to 164 thousand maunds valued at 
155 lakhs of rupeei. la tha following year the imports amouuted to 181 thousand 
mauadj Tdluedat 101 lakhiof rup3ei aad ths exporbi were 183 thousand maands 
worth more than 165 lakhi of rupsei. Mir^iparii practically th3 only centre of the 
industry in the jHfovinces. 

Tho imports to Mirzapur are mainly iu ths form of ths raw material (stick lao) 
while the exports go in the shape of finished products like shell lao imd button lac. 
The figures quoted above for exports exclude lac bangles and beads and lac dye, which 
are classed under other heads in the traffic returns. During the last three years tbere 
has been a rapid growth* in the demand for sheilas and button lac in the markets 
of the United States, United Kingdom, Q armany and France. The export of shellac 
and button tac has increasad in comparison with stick and seed lao and the prices 
have iu many cases been regulated by specnlation. 

247, There is no systematic cultivation of lac in th^ United Froviace8.t It ia 
principally collected from palasotdkak (Biitea frondosa), pipal (ftous religioaa) 
airia (Albizzia lebek), ^u:tum (Sehhiehera trijugj) and khair {Aeacia cattchu). 
Manihars and other castes gather the lac from the trees, paying a royalty to the 
owner. With tho exception of a small quantity consumed locally all the lac collected 
is exported to Mirzapur, where good prices are obtained. The forests in the south 
of Mirzapur yield a small quantity of iusum las About half the supplies of Mirsapnr 
are drawn from Manbhnm and adjacent districts in Bengal The rest of the raw 
material comes from the Central Provinces and Berar, from these proriaces and a little 
&om Assam, There are two principtd crops, gathered iu May and October. It would 
appear that with more attention a much larger quantity of lac could be grown- in the 
provinces as many of the well-known lac-bearing trees are abundant in various 
localitiea.^ The mattar deserves the attention of enterprising landowners. 
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Lao nMuwfaoCure 248. The lac industry gives employment to a large number of men and women 

ft MlrMopur, jj^ Miraapur. In 1907, there were four European factories employing nine hundred 

hands and thirty-eight large native factories with neariy two thousand and four 
hund^ hands. Besides this there are a number of smaller native factories, employing 
about a thousand hands altogether. None of the factories at Mirzapur use steam-power 
like the European factories at Cossipore and Maniktala in the neighbourhood of 
Calcutta. The processes in vogue at Mirzapur are the same in the native as in the 
European factories. These operations are fully described in an able monograph* on 
lac by Sir George Watt. The different forma of lac in commerca are — 
{1) Slick lac. I (3) Shellac. 
(2) Seed lac. | (4) Button lac. 
(5) Garnet lac. 
Stick lac 13 the crude material, tiz. small pieces of twig or bark incrusted with 
the lac. It is received in this form in the factory where the first process carried out 
is the separation of the lac from the woody matter. The twigs are crushed in a mill 
(nowadays mostly worked with a powerful lever). The wood is then sifted by hand and 
with sieves and subsequently used as fuel. The lighter portion is again subdivided into 
granular lac and lehud or particles of lac mixed with dust. This separating work 
is usually performed by women. The khud is sold mostly to bangle-makers. The 
granular lac is placed in large tubs with water and after twenty-four hours the workmen 
tread the material in the tubs; the colouring matter is thus extracted from 
the lac and passes into solution ; this operation is repeated several times 
until a clear wash water is obtained. The first wash water is evaporated and subse- 
quently pressed into lac dye. The lac obtained after the treading operation 
has been completed is called eud lac. It is thoroughly dried and the lighter 
portions which contain a good deal of dirt are again sifted out and sold to 
bangle-makers. In order to manufacture shellac, the pure seed lac is mixed with 
orpiment {hartal) and resin. The addition of resin lowers the melting point of the lao 
and a certain proportion of resio is allowed by the rules of the trade- in all samples of 
shellac American resin imported through Calcutta is used. The mixed lac and resin 
is placed in long cylindrical bags made of cotton cloth of a medium texture. Thebt^ ii 
heated in iront of a large fire and twisted by the two men holding it. The molten.lao 
oozes out, is scooped up by tho principal workman and deftly stretched out over an 
inclined porcelain tube filled with hot water. It is then further stretched out by a man 
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who uses tus hands and feet to hold it at the difiereot ends. The stretched sheet le the 
aktUao of commerce. The beet quality is orange shellac. Each well-known maker has 
a mark of his own, like D.C., T.N., etc 

The inferior qaalities of seed lac are usually made into button lac which differs 
from ehtUae in heing set in small round pieces instead of in sheets. Gam«t tao 
consists of thick flat pieces oontaioing more colouring matter %haxi either shellac or 
button lac. It is used mostly for making dork-coloured Tarnishes. There is a grow- 
ing demand for button lac for gramophone records. 

249. At one time lac dye was the chief commercial product of lac, but since the !/<•• vf /ae> 
invention of coal tar dyes it has practically become a waste product, its chief uses being 

confined to colouring Ujye, and as a cosmetic for Hindu women. The fashion for Uo 
bangles and beads is also disappearing. They are still made in small quantities in 
some towns like Lucknow, Ohazipur and Benares, but their use is now considered 
mlgar by the majority of Indian women. As has been pointed out above only the 
worst qualities of lac are used by the bangle-makers. I was told by a leading 
lac manufacturer of Mirzapui that the total consumption of good lac in India wonid 
not exceed a thoasand mauads. 

The chief industrial uses of lac in this country are (1) by carpenters, cartwrights, 
and turners as a vamii^ or colour medium. Oil varnishes have so far been mostly in 
use, but spirit varnish is now often utilized ; (2) by silver and coppersmiths and potters, 
bookbinders and makers of hugqa pipes both for ornamentation and as a stiffening 
medium ; (3) for sealing wax ; (4) for lacquer work or lac turnery ; (5) for coloured 
metal ware such as prot^ced at Moradabad. In Europe it is used extensively 
as a varnish and polish for furniture and metal, as a stiffening material for 
hats, as an ingredient in lithographic ink, as seaUng wax and for gramophone 
records. 

250. No improvements in the indigenous processes of lac manufactmre have CondMon of thm 
suggested themselves to me. The subject requires investigation by technological '""*•• 

experts. The trade is however at present on an unstable basis. The supply of the 
raw material varies from year to year and there are violent fluctuations in the prices 
of the finished [woduct. The first point can be remedied only by a more systematic 
and widely extended cultivation of las in the provinces. As regards the second point, 
it is obvious that prices in foreign markets can be controlled only if there was an 
adequate home demand for lac. The present consumption of lac in India is negligible. 
Theio is however a wide field for its employment in the manufa:ture of varnishes. 
Ittl 
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It is already ased to a very small extont by carpenters in making crude varnishes, but 
the industry should be organised oq an adequate scale. 

251. Aa has been recently pointed out* the consumption of spirit varnish is 
rapidly extending in India " as a consequence of the widespread use of European 
furniture in Indian houses, and very large quantities are imported for use in carriage 
building, in railway and other workshops, and the like. India with her dominant 
position in respect of the raw material ought not only to be self-supplying in spirit 
varnishes, but also to furnish others with manufactured products, if she possessed a 
supply of cheap industrial alcohol in sufficient quantities." Mahua trees abound 
in the forests of Mirzapm: and the adjoining districts of Bundelkhand. The mahua 
flower is a good and cheap spirit base. It ought not to be beyond the enterprise of 
the large landholders of Hirzapur to adopt the latest appliances for the manufacture of 
industrial alcohol out of mahua and in combination with shellac to turn out spirit 
varnish. The industry if properly organized and managed is sure to be a profitable 
one. If a number of sugar refineries ou a large scale be started in the province, the 
refuse molasses, vhich are now munly utilized for tobacco manufacture, could also be 
used for the production of industrial alcohal. 

This industry would also hslp the soap and perfume manufactures of the provioce. 
Industrial alcohol could also be manufactured from rice which is grown in the 
eastern districts of the provinces. The question as to which would be the most econo- 
mical method of manufacture can be determined only by prolonged experiments on a 
commercial scale. The subject should be taken up by the technological experts to be 
employed in the province. Some of the capitalists in MiKapur whom I consulted 
seemed to think that ahira would be a cheaper base than maAun. f They also expressed 
a doubt whether the industry will be profitable unless a rebate of duty was granted for 
the alcohol used in the manufacture of varnishes. In most western countries only a 
nominal duty or no duty is now levied on alcohol denatured for industrial purposes. 

252, Among the other bases for the manufacture of varnishes the principal 
are linseed oil and turpentine oil. It has been pointed out in the chapter on oils and 
oilseeds how linseed is one of the principal ■ raw products of the provinces. The 
manufacture of linseed oil is likely to be a paying industry. The manufiMsture of 
turpentine has aheady been going on for several years on a small scale in the Gov- 
ernment forests at Dehra Dun and at Bhawali iu the Naini Tal district. Ho far as can 
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be jadged from the resnlts of the last tea years' work the tapping of the ptnetreee haa 
not in any way injured the quality of the timber, but further experiments are in 
{Fogresa in the matter. The products are rosin of two qualities and turpentine. 
The roain is purchased by soap factories in India, but I have been told by mani^era 
of soap factories aod paper mills that the quality ia still inferior to that of American 
resin. The quality of the turpentine has been reported to be excellent and it is 
readily purchased by chemists for medicinal purposes, by railway companies and by 
OoTemment departments. I venture to think that the industry sltould be developed 
as rapidly as possible. The question of banding over the manufacture to private 
enterprise has recently been under the consideration of the Qovemment. 

253. There is at present no organised paint and colour factory in the provinces. 
The consumption of paints and colours is rapidly extending in all parts of the country 
for building materials, carriages and vehicles, lamp poets, garden seats and other 
wood and metal articles. The provinoea ara rich in the raw materials of drying oils. 
An investigation is desirable by technical experts into the commercial possibilities 
of a local manufacture of paints. 

254. The profession of a painter (Rangsaz)ia followed by a limited number 
of artisans in the large towns and their services are in great request. In the smaller 
towns it is impossible to get any painting work done without; importing artisans from 
outside. The painters obtain very little technical training. Considerable improvements 
are always possible in tiie mixing and the laying on of the paints and colours. I 
would surest the industry of painting being taught in some of the industrial schools 
in the provinces. 

255. There is a small industry in art painting in the district of Sfaabjahanpnr. 
Ten Musalman families in Shahjahanpur town and fifteen families in Tilhar are 
engaged in the trade. The original industry consisted of the painting of palkU and 
eharpoy legs, of the earthen pots in which presents of confectionery are sent by rural 
residents, and of bamboo baskets covered with cloth or leather. All' these branches 
of the industry are still flourishing. About twenty yeaia ago was introduced the art 
of painbing wooden articles ds ^u<c0 like occasional tables and wall brackets and also 
of painting brass trays. The painter always purchases the raw material (a table or a 
basket) and restricts his own operations to pure painting. In the case of wood work 
a coat of some mordant is first applied. A black or white ground is then obtained 
with a suitable paint. A pencil drawing is subsequently made of the pattern to be 
painted and the colours are laid on with a thin brush. Metallic colours are mostly 
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Qaed, The polkh is imparted with spirit vamish. The patterns so &r aa I could 
judge are crude and garish and the colours hecome tawdry and tarnished after a few 
years. There is very little demand nowadays for the art products. I am ^«id 
the prospects of keeping alive this industry as an art are very slender. The painters 
have however much natural aptitude and are likely to make good artisans in an 
ordinary painting husiness, 
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Chapter XX,—f$bctcco and Qa^hu, 

256. Only country tobacco is niMiafactured in the province. The average area 
under tobacco in 1903 to 1905 w&s 67,000 acres, showing only a veiy slight 
increase over the average area of 1893 to 1895. The districts with the largest area are 
Meerut, Bulandshahr, Aligarh and Farrukhabad. The traffic returns are aa below i— 
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The greater part of the unmanufactured tobacco comes from Bengal and n^ly half 
of it 13 taken by Benares, where it is converted into anoff and aurti to be oaten with 
betel leaf. There is also some perfumed -countiy tobacco manufactured in Jaunpur 
and Lucknow. The export of unmanafactured tobacco is almost entirely from the 
tobacco districts named above to the Ftmjab and Rajpntana, The head " other " 
comprises, I think, mostly cigarettes, of which the consumption baa much increased 
in late years.* They arc imported mainly through Calcutta. 

257. The snuS and surti of Benares are the principal forms of manufoc* 
tured tobacco exported firom the provinces. A certain amount of country smoking 
tobacco is also sent from the chief tobacco-growing districts to Bajputana and Central 
India. The chief ingredients of tobacco manufacture in these districts are the 
pounded leaf, rth, and shira or refuse molassea purchased from the large sugar 
refineries. The processes of country tobacco manufacture are very simple and need 
not be described, 

258. There was a large tobacco farm hi Qhazipur in the sevmties and eighties 
managed first by Government and afterwards by Messrs. Begg, Dunlop & Co. The 
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experiment of curing- tobacco for shipments to Europo was given up because* owing 
to the dry climate and light soil the leaf prodnced was graded with the medinm and 
lower qualities of American tobacco and the prices realized were disappointing. The 
, Board of Agriculture at their meeting in January 1906 came totb^ conclusion that this 

{ffovince could not look for an industry in manufacturing tobacco for European con- 
sumption. The use of very cheap cigarettes is however increasing veiy fast among 
' all classes of the Indian population. The cigarettes now sold are as a rule of imported 
leaf. Unless locally grown tobacco can be made up in the form of cigarettes, the 
cultivation of tobacco is likely to suffer. A large factory has been recently established 
in Behar with American capital, which I understand intends to utilise local tobacco 
for the manufacture of cigarettea-f It is desirable that the suitability of the tobacco 
of these provinces for cheap cigarettes should be ascertained. Under the orders 
of the Qovemment inquiries are being made in the matter, but no definite results 
have yet been obtained. 
€!onmumptton at 259. Catechu or cutch {kkair or hatha in the vernacular)! is a prodnct of 

catnohu. j,jjg Kumaun forests. It is used in this country very largely as an astringent with 

pdn or betel leaf and is also exported to Europe where it is employed as a dye, in 
calico-iffiuting and as a tMinin. During 1906-07 the imports of catechu into the 
provinceb came to 13,179 maunds, valued at two lakks and thirty thousand rupees. 
The exports amounted to 22,733 maunds, valued at five lakhs and eleven thousand 
rupees. Cawnpore is the great distributing centre. The imports came niostly from 
Bengal and Central India while the bulk of the exports went to Bombay, the Deccan 
and the Central Provinces, 
Arna of th9 oa- 260. There are extensive McaS under khair (Aeaeia catechu) in the reserved 

t9vhu Intlumtry. forests situated in the Eumaun-Bhabar tract. These have been worked for many 

yeaxB past. The forests in Eastern Oudh (Qonda and Bahraich) have also large ktiair 
plantations, but they generally occur in riverain areas and in broken situations where 
denudation is proceeding very rapidly. The felling of the khair trees in such tracts is 
likely to hasten the washing away of the surface soil. Consequently no manufacture 
of catechu in this area was allowed for a long time. In the winter of 1908, owing 
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to the prevailing acarcity, catechu maDu&cbure was permitted and tt gave employtu^nt 
to several thousand persons. There are some private kkair forests in Oudh which 
are regularly worked. A large quantity of khavr is also manufactured in Nepal close 
to the hordera of these provinces. 

26 1 . The processes of manulacture are very crude and primitive and are practically Prfnt ntmihod* 
the same everywhere in these provinces. The workers are known as A^^airas and are ot manutacturn. 
jrecroited from eevetal castes, Bhars, Jogis and low caste Muaalmans forming the hulk. 

They encamp and construcc their kUns wherever there is a water supply. The men go 
out into the forest and fell the trees after a preliminary tost by making a notch in the 
stem to ascertain whether it is likely to yield sufficient catechu. The bark and sapwood 
are used as fuel. The selected portions of the heart wood which are considered to be rich 
in catechu are chopped up into small chips about two cubic inches in wee and brought 
in sacks and baskets to the encampment. The kiln holds a number of earthen pots or 
handia. The chips are placed in these pots, covered with water and boiled in the 
open air. After the Brst boiling of three hours, the Uquid is decanted into a second 
pot which is E^ain boiled for three hours. It is then poured into a third pot and 
boiled until a thick semi-liquid stuff is obtained. After cooling the infusion is poured 
into a wooden trough where the process of cooling is continued It is then emptied 
into a pit of which the bottom is Glled with a layer of sand in order to draw off the 
remaining water from the catechu which takes about a month to attain the consistency 
of clay. It is afterwards taken in large pieces of about ten pounds and finally dried 
in the sun and cut up into smaller cubes in which shape it is marketed. The boiling 
and coohng processes are generally attended to by women assisted by children. 

262. The great obstacle to the successful manufacture of catechu in the Pomaibtt /mprow- 
Bhabar is the shortage and frequent entire absence of water. As has been pointed '*»•'**•■ 

out by Dr. Leather* "iz would be more economical to reduce the wood to 
shavings by the carpenter's plane rather than to cut it into chips as at present. 
When reduced to shavings the yield of catechu tannin and of catechu was much 
higher than with chips; the quantity of water to weight of wood could be 
todnoed from 20 to 10 or even less ; and the duration of boiling might be reduced 
from twelve hours to half an hour. All these circumstances indicate not only 
vast financial economies but the production of a superior quality of extract owing 
to the smaller amount of boiling that is necsssary," Attempts made so far to 
persuade the khaira to substitute the spoka shave for the axe or dah have been of no 
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avaU. If the extract be treated in a filter press and dried in Taonnm pans, a mncb 
purer catch will be obtuned. It does not seem likely that the Ehairas will adopt 
these methods unless a more eDligbbened class of capitalists enter the business and 
direct the operations paying the workmen daily or piece wages. The girth of trees 
that can be felled has recently been reduced from four feet to two feet and a half and 
it is esbmated that in the Bhabar t»ct, some sixty thousaad trees will be arailable in 
1908 as i^inst less than rax thousand trees felled in the current year. The system, 
of levying royalty has also been altered so as to prevent needlessly wasteful methods. 
The business is therefore likely to expand considerably and merits the attention of 
capitalists. At present the Khairas are financed by Banya capitalists irom Lucknow 
and Cawnpore who advance money at a very high rate of interest and take over the 
finished product at a comparatively low rate. The Khairas seem never to be able to 
pay off their debts to the dealers. Considering that the Khaiias do not belong to any 
single caste and are very backward in their ideas and habits, I do not think it will be 
possible to introduce any real system of co-operation amongst them for a long time to 
come. The only way to improve the indoslry as well sa the condition of the workmen 
is the introductioa of a better class of capitalists. 
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Chapter XXX.^Sold and Silver "Ware. 

26S. Qold and Bilver jewellery for the people is usually made by a local sunai* 
in every town or large village ; very often at the house of his cQstomer, Ko estimate 
can be made of the extent of the industry firom the traffic returns, as a large propor- 
tion of the jewellery is made out of old molten stuff, or firom the census figures because 
all sunars are not necessarily gold and silver smiths. In the large towns tiiore is a 
growing tendency to discard the old heavy native patterns • for the lighter European 
style of jewellery. In Benares and to a smaller extent in other laige towns silver 
hovtdaB, chairs, palanquins, toujons, etc., are made and are subsequently .upholstered 
with brocade and velvet embroidery. A fair number of workmen are employed in the 
industry, but the designs are garish and the outturn is declining eveTy day. 

264. As regards arlware the business of the tarkaBh (wire maker) and 
kala^atv-n (gold and silver thread) maker, which was ac one time a flourishing 
industry ia Lucknow and Benares, is declining very fast on account of the competition 
of European imports. The matter has been referred to in the notes on the silk 
industry. Lucknow is the principal centre in the province for art silver. The demand 
among native patrons has much decreased owing to — 

. (1) the modem taste among the wealthier classes to patronize western styles ; 
(2) the preference shown by the middle classes for cheaper and more useful 
articles. 

The sale among European visitors and tourists has also contracted owing, I was 
told, to a heavy import duty in the United States and the Continent of Europe, but 
mainly I fancy oa account of debased designs and inferior workmanship. The trade 
is in the hands of middlemen. The actual workman never gets into touch with the 
customer. The shopkeeper gets silver ingots from Bombay or buys &om a local 
aarraf and gives it out to the workman, who is paid either contract wages or daily 
wages (ranging &om four annas to two rupees a day). The native porchaaer usually 
gets articles made to order, but a stock has to be kept of articles of European style. 
The Lucknow silversmith is gradually abandoning the native jungle design for designs 
borrowed from other parts of India. In bidri ware (the damascening of silver on lead) 
there has been a very great decline. Europeans have given up patronizing this art, 
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while Indian gentlemeD give ooly occasional orders for kuqqas or ealvers. The 
artizans work at contract rates. Both in ordinary silver and in bidri work it is difficult 
to introduce new or original patterns, for artizans charge high ^ages if they have to do 
anything but copy end competition with the cheaper ware of Delhi (alleged to 
cont^ less pure ulver) has cut down prices very low. In Lucknow the small 
subsidiary industry of enamelling is now practised by less than a dozen artisans. 
The enamel or mina is imported and the enameller who is usually a Sunar by 
caste is supplied with half finished gold or silver articles by the ornament makers. 
After the letters or figures have been engraved with a chisel, the enameller puts 
the enamel in and places the article in a low fire. It is afterwards cleaned and 
returned to the ornament maker. 

265. Iq view of the very great disproportion between the value of the material 
and the wages of labour, the industry in gold and silver ware can be carried on 
only by capitalists. In the case of native jewellery the customer as a rule advances 
all the raw material. The chief requirement at the present day is an improve- 
ment in designs. This it is hoped will be to a large extent accomplished through the 
school of designs -to be established at Lucknow. In the presidency towns, native 
firms have taken to the manufactiure on a fairly large scale of jewellery of light 
European patterns. They employ many labour-saving appUances such as dies, 
rollers and punches. With the change in fashion amongst the upper and middle classes 
in the country the need for such firms will be felt in these provinces also. The art 
products are likely to regain favour if the gold and silver were not quite so soft 
as now. Much improvement is also possible in the polish and the finish of the 
goods. A very large quantity of gold and silver articles are now imported in the 
shape of watch chains, scarf pins, studs and links, cigarette cases and holders. AU 
these can be easily manufactured in the country and kept in stock in shops in the 
large towns. There is a growing demand for electroplated goods and the industry 
if properly organised will give employment to a large number of artiaans. It has 
been already discussed in the chapter on brass and copper. 
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Chapier XXII.— Seme minor fndusfn'es. 

266. The indosiry of eAiitfvn or handworked flowered mnalin was aEadedtoin 
the chapter on cotton. Lucknow is the principal centre in these proTincefl, The 
material at one time was locally woven tarteeb which waa mostly made up into 
dupattaa for the use of ladies as well a^ men. Very little fine tanzeb is now woven 
in the provinces and as a rule imported cloth is used. The dealer gets the doth 
stamped with the patterns which he wants and then ' makes it over to the at^ual 
worker. A number of male artisans, genemlly Musalmans, still ply the trade, but the 
industiy is now mainly in the hands of indigent parda women. As is naturally to be 
expected wages are very low and owing to the diminishing demand, there seems little 
prospect of any improvement. The prices of ckikan are much higher than of imported 
flowered muslin, and although there is a small export to foreign coontriee the chances of 
any revival of the industry on a large scale are very remote. A substitute for tha 
eJiikan industry in the case of women who are compelled to work in their own homes 
should be found in the knitting of socks and undervests fi^ the bazar and the making 
of lace to supply the demand among European residents. 

287. The embroidering of cape affords occupation to a large olasa of persona, 
especially in the two western towns of Meemt and Amroha. ^Hie bosiness ia in the 
hands of owners of small factories who purchase their own materials. The work is 
done on cotton, satin, silk and velvet, and the embroidery may be in cotton, silk or 
gold thread. The materials are all imported. Tlie gold thread abd the stara and 
spangles (soimo and eitcM-a) are purchased at Delhi. The men wcffking at the 
factories are recruited from Hindus as wdl as Musalmans. A great deal of work 
is done by women in tananas. I was told the total number of workers at Amroha 
exceeded fifteen hnndred. Piece wages are the rule. The average earnings of a man 
come to four annas a day, but in cases of exceptional skill and dexterity the wagee 
amount to eight annas. There is no ^stem of training for the artisans. The finished 
caps are sold in all the bazars of these provinces and are sent in large numbers to 
Bengal and Behar. There ia also some export to Bombay and Qnxerat. Sales in 

-distant towns are conducted by correspondence. So far as I could ascertain, the 
industry is prosperous. I have no suggestions to make regarding it. 

26S. The only economic use of horns in these provinces ia in the manubcture 

-of combs. Sambhalin the Moradabad dutrict is the principal seat of the indostryi 
191 
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and the artisans there nnmbering nearly a hundred, besides manofactoring comba 
of an ordinary qaality, are capable of turning out pretty and ornamental comls. 
Combmakers {kanglnwalaa) are also to be found in small nombera in many other 
districts. There are several families in Etawah and abont a dozen familiea at a Tillage 
called. KatAina in the district of Mai^puri, In Shahjahanpur I found three ehops of 
horn combs. The hOTn of the buffalo only is used for comb making. Cow horn is believed 
to. be too tough and inelastic, Th^ processes are evety where the same. The horn is 
obtained from the slaughter-house batcher. The tips are cut ofif and ultimately find their 
way to Europe, where they are used for knife and umbrella handles, buttons and the 
tops of whips. The remaining portion is cut into small thin slices of the size and thick- 
ness'of the combsto be manufactured. These slices are cleaned and then aoltened by 
heating gently over a charcoal furnace. The slices are afterwards straightened by pres- 
Bure in a rude press under a wooden beam. They are sahsequently cleaned and 
smoothed with fine chisels and files, and then polished with a piece of mat co* charcoal. 
The teeth are made by means of a saw and sharpened with a three-foiled instrument. 
The comb is again polished and is ready for the market. Common combs are sold whole- 
sale at about four rupees per hundred. The finer combs are coloured with various 
dyes. I think a good many simple improvements could be introduced into the 

I processes of horn manufacture. In Burope horns are softened by throwing them 
into water and subsequently immersing them in an acid bath for a period of two 

. weeks. I think this process of softening yields better results than heating. . An 
improved press is also very desirable, and if it is expensive, very probably it could be 
worked on a co-operative basis. Improved tools should also be used in separating 
the tips from the horn and in sawing the teeth. In Europe the cutting of the teeth 
is performed by a parting engine or die-stamping machine in the case of coarse combs 
sod by circular saws in that of fine-toothed combs. Horn is easily dyed and in this 
respect also the products could be made more attractive. To show the way to the 
poor and illiterate artisans it is desirable thai some small capitalists with education 
and enterprise should join the industry and introduce improved methods, A small 
factory worked by electrical power in Calcutta turns out excellent comba from buffalo 
horn', and I bear another factory has been started at Cuttack in Orissa. Artiolea 
other than combs could also be manufactured ftom horn, e,g. knife handles, shoe> 
horns, knobs for drawers, scoops and drinking cups. 

269. There is very little industrial ueo of bones in these provinces. Considering 

, the amount of hides exported every year the supply of bone must be very large, 
102 
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Formerly the bones were allowed to go back to the soil, During the last ten yean a, 
fairly large export industry has been developed. Bones are collected firom alaughter- 
nouses and the fields by the lowest castes and sent down to the pons where they aie 
converted into meal and shipped. The export of bone deprives the soil of a very 
necessary, ingredient and it will be much better if it is worked np locally and eventoally 
allowed to return to the soil. At present the only local industries in bones are of a 
very trivial character. In Lucknow two or three families utilise the shinbones of 
camels for small articles like paper knives, pen handles and bookmarks.* A sale is 
eGfected on railway platfoims. These men sometimes work in ivory also, but their 
capital is veiy limited and the industiy bears no comparison with the industry in ivoiy 
bangles or bracelets at Surat for instance. In Shahjabanpur, some use is ma^e of 
bones for knife-handles, and in Etawah the combmakers told me that they occasionally 
ntiliBed camel bone. There is a large consumption of buttons in the provinces, and it 
should be possible to develop an indnstiy in the mannfoctore of bone buttons. Among 
other articles that could be made out of bone are combs, knife, foik i^id brush 
handles, card cases, parasol handles and bookfoldets. At present the industry in bone 
buttons and other bon^ articles is mainly carried on in France and Germany. 

270. I have in the chapter on soaps and perfumes referred to the manufacture 
of taUote. Very little lard (hog's fat) is made in this country and in the present 
oondition of the castes which handle this article any large development of this 
industry cannot be hoped for. There is plenty of room for the manufBicture of gZuMf 
and gelatine from the refuse products of the slaughter-houses and tanneries, I do not 
think any attempt had been made to manufacture glw by scientific processes in these 
provinces. In view of the large sources of the raw material, the industry is worth 
looking into by men with some technical knowledge. From the larger slaughter- 
houses in the provinces dried blood is exported to Bombay, whence I believe it is 
shipped to Guiope for the manufacture of albumen fertilisers and potassium cyanide.} 
X doubt if it will be possible to develop an industry in this country. Quta are also 
collected in the slaughter-houses and shipped to Europe to be used in the manu&cture 
of sausages. 

271. There is a small industry in the town of Etawah in the manufiictuie of 
peacock feather fans. A similar industry in Jhansi has now practically died out In 
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Etawah, it supports fifteen Baheliya families. The feathers are imported by dealers 
■from Rajputana, Agra and Bundelkhand. Men, women and children all work at the 
crafb. Excepting a small 'wooden handle, OTerything 19 made of feather. Coloured 
as well as tmcolonred feathers are used, pealers purchase the fans and export them 
to Calcutta and to the Punjab. There does not appear to be Miy room for develop- 
ment in this industry. 

272. The use of sola topis is growing every day. There is a very small 
industry near Boorkee in the manufacture of sola hats out of a kind of pith 
{^achynortiene indica) obtainable in the locality. Sola hats are manufactured in 
Allahabad, and also near Jais in the district of Rai Bareli. The industry is depend- 
ent on the supply of the raw pith which is to bo found in large tanks and ^hils. 
There was very little water in the jhiU during the last two years ; consequently the 
local manufacture of sola hats received a check. I cannot tell if the growth- of the 
plant in tho jhih can be artificially stimulated in any way. 

2T3. The use of cheap clocks and watches 'is continuously expanding. Th« 
many hospitals in the province have also created a demand among the poorer classes 
for spectacles, I doubt if it would be possible in the near future to manufacture 
watches and clocks in this conntiy to compete with Switzerland and the United States, 
A very large capital and production on an immense scale would probably be neoessaiy 
for this purpose. I have heard though that the hand manufacturers of south Germany 
are holding their own in this industry. There is in these provinces already a fairly 
large industry in repairs. The work is usually ill-done because no p-oper agency for 
teaching the trade exists at present. The industry is deserving of attention in con- 
nection with the scheme of tecbnical instruction. 

274, The consumption of lucifer matches, now mostly imported from Sweeden 
and Japan, must be enormous, but this article is not classed separately in the provincial 
trafBc returns, A small match factory was established at Saharanpur some years ago 
but soon stopped work for reasons which I have not been able to ascertmn. Fairly 
decent matches (both safety and friction) are now made by the Oujrat Islam Factory 
at Ahmedabad, which are sold in some shops in this province. A match factory has 
been in existence for' some years at Kotah in Eilaspur (0. P.) and is said to 
be doing well.- Another factory has been started in Calcutta. Within the last 
few years there has been some import of match-making machinery into India.* 
It is impoBsiblo to make any estimate of the possibilities of the industiy in 
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these provinces vithoDt definite infommtioQ aboat the supply of locally -avaOable 
iDttable wood. 

Attention has been directed to tho following timber :— * 

(1) Pines. 

(2) Himalayan silver tir. 

(3) Himalayan sprace. 

(4) Silk cotton tres—Bombax malabarieuni, 

I have been informed this tree is plentiful in the Domains and zamindaria of the 
Haharaja of Benares. 

(5) ^onra — Spondiaa magnifera. 

(6) La»ora~Cordia myxa. 

(7) Bamboos for match boxes. 

In 1906-07, the Forest departmentf sent specimens of the wood of Trtv)ia nudi- 
ftora and Saiiz tttrsperma to the Kotah match factoiy. Both samples were favonrably 
reported on as suitable for matches and match boxes. These two trees are said to 
be very abundant in the open miscellaneous forests. The snbject is being studied by 
the Imperial Forest Economist at Dehra Dun, and a publication will soon issue from 
the Forest Research Institute. It is possible that suitable wood may be found in 
localities where it will not pay to convey chemicals for the last stages of the manufac- 
ture of matches. In snch a case I would suggest the division of the industry into two 
branches. At the place of supply of the wood, fEictories should be set up for the 
manufocture of splints. The finishing processes can be conducted at easily accessible 
centres where the splints are brought down from the first factory. 

275. Attention may also be drawn to the manufacture of pencils and penholders. Pmnelt» c 
The creation of this industry also depends to a large extent on the supply of suitable 
wood, although packing cases and the chips thrown away at carpenters' shops may 
perhaps be utilised to some extent. In Calcutta a small factoiy has been working 
during the last two yeaiB with electric power, and it turns ont excellent penholders. 
When visiting this factory I was told that some of the wood utilised, especially that of 
the bair tree, was imported from these provinces and the lacquer work on the holders 
was done by hand by artisans belonging to these parts. The penholder industry may 
be able to utilise the chips of brass sheets now thrown away by brass workers in many 
towns. 
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276. So far as I am aware there is do organised manufacture ia the Uaited ProT* 
inces of writing ink or printer's ink. The consumption of both kinds of ink is already 
large and will increase very much in the near future. Large quantities of ink are 
manu&ctured in Calcutta and its neighbourhood. Many of the raw materials* such as 
tannirtB and linseed oil are available in these provinces, and there is no reason why ink 
factFories should not be started here. ) 
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